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Worcester Polytechnic Institute (WPI) , following two 
and one half years of intensive study and planning, has developed and 
begun the implementation of a PLAN for a new and comprehensively 
different educational program, responsive to the needs of individual 
students, society, and encouraging sensitivity to the ideas and 
values of civilization. In May 1972, the National Science 
Foundation's Di.rectorate for Science Education through its program. 
Restructuring the Undergraduate Learning Environment (RULE), granted 
WPI the prototype award for this program. The purpose of this 
document is to transmit to the public one of the products of that 
project. The grant included several provisions for external 
evaluation of the program; one of these evaluations being based upon 
periodic reports of a visiting committee of several representatives 
from the fields of education, science, engineering, and industry. 
During the years 1972-75, the committee periodically observed and 
reacted to WPI»s process of change. The reports contained in this 
publication are the first WPI-NSF Advisory Comjiittee members' summary 
assessments of the project. Included in the appendix is a partial 
summary of papers, publications and news stories published to dat^^^. 
(BT) 
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In l':)b8 WorcesLcr Polytechnic Ins c i t: :.i le undoiHook a mnjor 
educitional planning efLort whicfi led two venrs L.ilGr f.o the adopt- i.on 
by the faculcy of i now academi.c pliilosopliy and t;be acconipany Ln*; 
systematic pro^^ram redesign which differs markedly from the traditional 
approach to the education of engineers and scientists. 'lUc new 
program Ims become known as the WPI Plan J Witli the total resources 
of the ColloL^c concaiL-ted, WPI since 1970 has been embarked on a 
seven-year imp 1 emeru a t i on proi;ram placing extreme dem/inds on all 
concerned . 

lv:P[ :i..s received financial assistance l\^r fhe prov^ram from manv 
soMrces, Sul ::he lar.'ost ^rant has been fr.^m the National Science 
:'o::ndar.Lon v;h i ci^ , in Mav 1972 awarded l^i^i :^73^;(lO l^Ler aiu^menred 
to JIL,5!);\ The i;r:wTt included sever il provisions lor external 
evalu.-ition of Che pro.;ram, one of these evaluations being based 
ipon the periodic reports of a visiting com^mfttee of seven distinguished 
representatives from tiie fields of education, science en^- 1 neer i-,' 
and incius try , " 

.'■or a period of three vears everv November and everv April this 
group as the N'SP-WPI Advisorv Panel, on each visit spent two co 

■hree da.v.s on the campus probing every aspect of the new program and 
submitting interim reports to NSF and WPI. 

The final visit of tiie Panel took place in April 1973. Tlieir 
fin.il individual reports summarizing their observations over Lliree 
ve.-'.rs follow in alphabetical order of authorship. 

The task of implementation at WPI is far from over. A new 
grant provides for a new Panel for the next three vears. To 
the members of this original Panel who have with a sense of personal 
dedication and astute, impartial crLticism accompanied us through 
-hree of the most critiical, exhausting and vet emotionally exciting 
'ears of WPI history, we are deeply ^ratefu.l. 



William R. Grogan 

Dean of Undergraduate S rud i es 

N'SP Project Director 

July 1975 

I . 

LO assi.st readers who may not be familiar with the scope and 
objectives of the WPI Plan the appendix contains a copv of my 
report presented March 6, 1975 to tlie Advisorv Committee for' 
^Science [Education of the National Science Foundation. 
A list of panel members is on the next page. 
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FOREWORD 



TIm' i\.iti(»n;il Science I-nniulut ion's Dirrcloriitr lor Scirnci- Kdnciilinn 
thi'c'iuh iis j)r()ur.]ni. I^rslnictnrinn tin- 1 Indoi-t-riuliiMlt' L('iirnin<4 Knviromiu'nt 
(RIMJ*:). is sii})()()rlinM limih-d minihtir of projorts ii\ iiist it iil ions tluit iivv 
niKlniiikiiio niiijoi cliiiiioj.s in tlnMr iiiHiriv.i-iuiu«'itt' insi riicl ioiiiil [iroomnis in 
the scii'iiccs. In Miiv U)r2, Crnnt ilY-WA^ul, (hf prototpyr JiwnnMor this 
|)i()Mriiin, WHS niiidc U, WoirfsU-r Polyhjclinic Inslitiilc, Worcester. 
M.iss.iclnisetls. 'i'he |)nrp(ise oi tliis ilocniiicnt is to triiiisniit to the jjiihlic one 
m! -he products ot ihiit |)roie(;l. 

1''^^' l''(Mnid;il ion's pni f^ose in Kl lid': is to eiicourn:., • colle-^fjs iuid 
^''^'^'^■'■'^'^ j'"'*^ 'fn'ii- s(:ie(n:e liicidties in the development, testin.^, <ind 

new or ii nconx ent ionnl cij)j)r(i;i(:lies to the ornimi/nt ion, 
lUiinai'enient. de!i\er\. nnd or content oi iinder,qr;idnnte science education. 
Avvm-ds under Rl }\.K lor jjrojects which nre (:oni[)rehensive or inst itiit i(niiil in 
scope, are hdsed <)n the presumption tluit some of the {)rr)bh?ms cnnlVfinl in.t> 
inslilntirjMs of hi.uher hicU'nin.'^ retpnre ii systemutii:. riither thnn frji^meiited 
iipf)ron(;h. l>rojects winch are directed nt iillerinn [hr. hnsic striictnr(?s ol 
s(;i(mce |)ro'^rams cuul whitdi nre det(?rniined to hnve {In? uientfjst pfMentia! for 
incre.isin.'-^ nntion.dly ih.e diversity of inst i t u t iona I s(?t t in.^s lor science receive 
priority in consideration lor suppiut. 

The ohjectives of the Worcester Polytechnic Instiiute's rest rncturino 
f^r. for which \SF and other agencies hoth puhlic and |)rivate have 
|)rovi(ied sn[)i)ort. cU'e summari/efi hy the institnti(Mi in its original jjroposcd 
as foUows: 

Woriiester \UA\ ' hnit: Institute loiiowin^ two and one half 
y(;ars ot ir.t(^nsiv(i stiiiiy and planrdn^. has dtjveloptrd and beoun the 
ini})I(Mnen tat i(.n fd a PLA\ for a new and conipr(;h(;nsively di7f(M-(m( 
educational j)ro,t;ram, resp(msiv(! to the needs of individual 
students. r(?sponsi\'(? to (he needs of so(a*ety. and fmcoura^inu 
s(?nsitivity to the ich^as and v,dues of (:i\dli/at ion. The PLAN 
in\-olves a coniplett; chcUi^e in every aspect of campus activities. 
cdf(M;tin.^ (?very nuMnher of the fatadty, evei'v stud(?nt, and every 
iidministrator. 

Sincf? this major educational enterprise, involvin^^ total 
r(M)rientation (d' an entirtj colhj^e. will requirt? si^^nificcmt invest- 
mtmt ()V(jr ihv. next sijvtiral years. WPI now requests the assistance 
of the National Science Foundation and the National Endowment 
lor Hunicmiticjs, in {h:veloj)in^ itself as a modcd collec^(?, featuring: 1. 
l)'?«rec» requirements measuring ihi) achievemont of competence 
rather than accumulation of acachunic credits, 2. Individual 
freedom in the phmninn of the educational process rather th;m a 
rinid prescribed curriculum. 3. A lar^e f:omponenf of self-initiated 
investigation rathf.T than jiassivt! (dassroom participation. 4. New 
inslructioncd methods emphasi/inn (nlucation as a cooperative, 
venture between students and faculty, rather thian the m(.)re 
irefjuent relat ifmsliip of mutual antagonism. 
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The I M ..A \ cm {ili.ist/t's I II lis w < I h i.diiccn t r,i I n m \\ \ y>{ hmk r 

I M' cii'i iiirciiii*!. (.nil 1 .1 111 111'; ,1 II n ii (lie pi'i'si i'i| 1 1 K )ii till' the 1 n t .1 1 mn 
ot 111'' liiiiiMnilitv. iiild llir tnl.ii im I ui .i I ii ui d I i'\ pel ii'n<:i', .iinl 
piD'.ir.im^ w ith i mu I'lih .il mui in IiiiiimdiI irs nr s;)( si.hmu c 

I't'i 1 1 1 II 1 n i l( 'Illi 1 1) s t 1,1 1 H m ( } I s 1!', 11 1 i ir,i 1 1 1 ( I im I )(• I el I ( r ill M MM) I r , II H ! 
t ' 1 1 'J, i I M ' r r I ; I * ; . 

W I M IS ill iw f t) t ,1 i 1 \ ( ( )i 1 1 1 1) 1 1 1 (M 1 I ( ) . 1 11 111 I K i \ . 1 Ii \ (' I lUM I (' I p 1 1 f'! 1 <iiii 
\\\ \ nil will no ! nn I y 1 1 ciii i )ns 1 1 .i I c 1 1 1 c n 1 1 ic.) In ii i., I ell eel i\ en ess .i lU ! 
1 1 in Mil 1.1 1 l(Msiltili!\ i;l ,1 nt'w npprn.i' li I o sc icn 1 1 lie. 1 1'( .li no li J'.in n I 
'iiiil hiinninislii; (hIiiciI ion, hiil will ,ilst) .hid In the n.ilioii.i! 
i'\pi'i'U'in;t' in Mn'll]o(!{)|o'.;y ol .illn I in*.; niiijiir rcfoi in i ii rs I .li ) 1 ' -^li's I 
1 1 ' si ! 1 1 1 1 ii Ml s ot li 1'^ lii'i hsi Ml i n,'.!. 

'I'll o I-'oiiiK i,i I ion's i nin. I i( Ills in nwin ( I i nj.; I jus \j;i-,in I wen- In dssisl W ! M in 
iinpli'inrnl lii'i lis [)lrii] lor loin I res I ri n;l 1 1 n iv^ ol' i 1 s iiinlcrj-M'nd ii.il c pi o^i nin m 
i !n' sc li'm.i's. In help insure ( li.i I I In: resn j t nn I prnjccl con h 1 he ol isei N t'( i n m I 
si 111 i in I is n inndci, nml In pi o\i(h' hi nil in I r its h'l I pni I ics some insi^iil mln 
tlu' prneess n{ iiist iliilioiitil (.l\.inL;('. 

ScNci.i! inndcs oi ('\ ii I n.i t ion hnvr hrcii <ni<i i.oniiinn' lo Ix^ cmplovrd In 
. I SSI'S s 1 1 1 (• iM t n re .iiid i nip.icl ol I hr " \ en I s I Inil li,i \ r I icfii ocni rriiv^ nl UdM . 
An I'.spi'i. i.il ly nsi'liil ,ind ciinllcn'^in,'; coih'i lion ot insi'Jils tins iii'cn pro\ idni 
li\ <i lonini i 1 1 i'c ol st'\ rn pfoniinrn! lii»nrrs in science, in I'd nc.il ion. nnd in 
mdiisl 1 y who, lo:- I he p.'sl I hn-e ye.irs, h. i \-e per iod icn 11 \ ol is ciaim i ,i nd re.n.led 
I o UdM's process ol chn n,L;e. 'i'lie I enure id I h i s ctninn i II ee e \ I end ed I roin M)":' 
to 1^)771. A second coiiniiiltee h,is hecn constihiti'd lor the Mn.d slne.es ol liie 
projfM.! diirinu 1 1)",!- n);^M. 

The repoi-t s i:onl nined herein nre ! ho I ii'st Ud'l-\S1' Ail\ isory ( ioiiinii I ter 
nienihers' siimnniry nssessineiil s (d 1 he [n'op'c! hnsed on t heir e\ nlnnl ion. 1 1 is 
niy hi'liel th.il these cons! i title ,i siy;n i 1 ic. i n 1 resoiin.c lo persons concerned 
with the X.ilion's higher edncntiorn in pnrlicnl.ir science ii nd e!'\irnd i i.i 1 e 
educ.il ion. 



i\ f iher 1 1', V\' n 1 s( III 
( *'e;r( 1 in.t ! or 

Iv I iic.i 1 ion ,1 1 iM'o<_;i .ini i\esl rncl n riiiL; 
\ <it ion ;il S(. n 'ncf ' f-'o nnd, 1 1 i o n 
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THE UNIVERSITY Of TEXAS OF TME PERMIAN BASIN 



Odaui. Tex, IS 7')7t>:'' 
April 24, 1975 




MEMORANDUM 

TO: Dean William Grpgon 

FROM: Lea Horrisbar^ 

SUBJECT: Final Si'e Visit Report and Summary Comments. 

In each of t+i« site visits we dealt with problems that were explicitly pertinent 
to the chronology of the development of the PLAN. Thus It was consistent and 
appropriate that th*i |a»t visit should be concerned with the Hnal important con- 
cerr« in the PLAN implementation sequence; the competency, the manaaement 
and evaluotion of projects, arxJ the administrative problems of full operation in- 
volving faculty loodi, recognition, allocotion of resources, arxi administrative 
procedures and policies. ProgroK to dote has been remorkoble. All previous 
implementotion problems have been deolt with in a way that encourages us all to 
believe they will be successfully operational. In each instance the problems were 
solved rother than abandoned. The PLAN remains intact and is operational. 

There are three significont areas thot were specifically explored in this visit. The 
following are my observations ond comments relative to these final development 
concerns: 



1 . Competency Exam Process 

As in anything being developed, there is a wide spectrum of variation and 
success. At our last visit we saw a rigorous effort to ossure that students 
were odequotely assessed. The faculty devoted o disproportionate amount 
of time to the effort and the early Seniors did not find it too oppressive 
although there was a range of quality of effort. Now that the full load is 
beginning to hit, the problems of facu'ty load, uniformity of assessment, and 
objectives begin to become very real. 

The basic problem is devising an assessment that matches the competencies 
that are to be evaluated - indeed even defining the desired competencies. 
The Committee on Academic Po'icy have a proposal that each discipline 
define some "Behavorial Objectives" that define what is to be measured. 
Conceptually, I agree, this is the crux of the issue; if you know what you 
want the student to have, it is much easier to guide him to obtain them and 
much easier to devise ways of assessing the obtainment. 

Odessa CitS) J67-20I I AusUn (S12: 477 S407 DMlcs ,214,, S2.l-92'Jf MniU.ui v;.; , ,^.'6 
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D<mn William Gi\.>f)on 
April 24, 197') 



I would profer fo drfine tlie "bolu'ivorlal ol)j('cti vt's" os t<MniIiial r,ki|[\ 
and affribufes fhaf ore seen by [lie faculty oikJ ihe discipline as noedod 
to succeed after scliooling. There sliould be several; deRned in cute- 
nories of technical skills and basic understardlngs wltliin tlie discipline 
and In general, operational skills sucli as Interpersonal, communicative 
synfliesis, analysis, and judgment, 

1 strongly fovor combining the assessment of tlie MQP (and perhaps even 
tlie QP) witli the competency assessment. It would reduce the load re- 
dundancy on tlie faculty and provide more focus to the process for tlie 
student. I also favor Bruce Mazlish's concept of rating a competency 
(on a scale of 5, etc.) rather than pass-fall. Also such a rating should 
be done for a profile of attributes defined for the discipline so that tlie 
student Is never "failed" at the last but truly assessed of his major strengths. 
Such a profile would be of real value to the student and very useful to his 
references in recommending rbr job proficiencies. 

A skill or attribute profile rating provides a certain amount of objectivity 
end organlzotlon to the process of assessing competency that would allow 
several sources of Input. If terminal attributes are defined for all to know, 
then the students themselves can be asked to submit assessment sheets on 
their teammates, as well as faculty, client supervisors, and consultants. 

For quality control I favor the appointment of an annual task force (of fa- 
culty and/or outside cor^isul fonts) to survey the projects and the competency 
assessment process and report back to the faculty. In addition, each MQP 
and IQP should be presented orally to an audience of faculty and students 
and/or client personnel or consultants. The public visibility and critique 
will provide a natural check and balance to Increase quality. 

In summary, the competency exam Is a basic and necessary .eature of the 
PLAN, It should not be compromised by an erosion to a comprehensive. 
It should assess - not v/ipe out or embarnss by "failure". The process re- 
sults should be monitored periodically, A means should be devised to Identify 
those who truly distinguish themselves for honors (this should be done after 
the assessment process by an honors panel), 

2. Project Administration 

The progress that has been made to accom.modate the volume of this effort 
has been truly outstanding. The faculty have exceeded the expectations of 
us all. Having over 1000 students on projects Is truly remarkable. The 
center Idea Is an excellenr administrative vehicle. It has the capability of 
efficiently sustaining the whole effort In the long haul. 
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I believe ,t is imperative that the proiects be client-oriented and drawn 
from outside sources either through the centers or from numerous individual/ 
c lents. It is my observation that "real-life" proiects are rich in the sup- 
plemental benefits so vital to the obiectives of the PLAN and are unbeatable 
for providing enthusiasm and motivation. Equally as important, client pro- 
blems are unlimited in scope and variety whereas the creative demand on 
the faculty to provide relevant project ideas far exceeds their ability to sus- 
tain - let alone, endure the load. Each discipline should appoint a faculty 
member as praject administrator to work in coordination with the project office 
to identify clients and client projects for the discipline. I don't see this 
oeing a full-time load as it becomes more operational. 

A brief comment about the quality of the projects - as would be expected 
with this volume of activity this early, they vary from very poor to excellent 
The poor ones tend to be at the high school science project level Involving 
n^ostly libraP/ research and report writing or routine laboratory testing. The 
good ones which meet my sense of what the PLAN is about involve a'grear 
deal of creative enterprise, search, experimentarive analysis, synthesis, and 
practical applicability - all of which accrue in projects that solve real pro- 
blems in the field. 

Serious consideration should be given to requiring a client to provide a direct 
cost grant (need not ordinarily exceed $500.03) to support the project activity. 
Most clients will ba glad to assist since they get so much good lechnlcal help 
anyway. 

3. Administration and Management 

Now that the full operational load of the PLAN has arrived, the necessities 
of management and support become acutely opparent. Most critical are 
faculty load, morale, development, and reward. Also vitally important Is 
overall administrative support (direct and Indirect) and cost effectiveness. 
Complex problems don't have simple solutions. 

There are several things that came out of our visit that seem to me just might 
help reduce some of the stress and agony and head things in the right direction. 

1. Put more responsibility on the department heads to share in the overall 
administrative problems, decision making and planning - by having a 
very close working relationship and communication link with all the 
decision makers at the executive level. A lot of the faculty concern 
about administrative decisions comes from misinterpretation and lack of 
awareness of the forces that are at work. The Heads can do a lot to 
close the loop if they are fully informed themselves. 



Dean William Grogan 
April 30, 1975 



Page 4 



2, Put more emphasis on the frequent and Informal recognitions of 
faculty effort ~ In addition to the major "hero" rewards, 

3, Combine comp'"^ency assessment with project evaluation, stressing 
outside client- mfed projects. Combining projects with faculty 
consulting and research would reduce faculty loads and increase 
their own satisfactions. 

4, Seek more project direct-cost grants and allocate inhouse resources 
to provide more low-cost clerical and technician support, 

5, Provide a periodic Inservice training program for the new faculty. 
These faculty come to the WPI PU^N stone-cold and essentially 
unevangellzed. They cannot be expected to "see the light" and 
become converts and productive advocates without some orientation 
and discussion of procedures and techniques. 

6, Involve the faculty in the development of an evaluation and reward 
process that will recognize PLAN program activities along with other 
professional accomplishments. If the reward system criteria mismatches 
with PLAN activities, other gods will be served than PLAN. 

4. Summary Comments 

NSF has Indeed gotten its monies* worth! This is one of the best administered 
projects I have seen, and it has met its objectives for the three-year period 
exceedingly well. Problems of implementation were met and solved with very 
little compromise of objectives. The PLAN is essenrially operational, and the 
problems that remain can be solved in the same competent manner as all In 
the past. 

Much remains to be done, and continued support by external grants will be 
necessary to flesh out the program operation and sustain Its vitality. NSF 
should continue to supply additional grants to develop the sustaining mechanisms 
and enrich the innovative attributes of the program. The university has not yet 
had an opportunity to institutionalize the program and develop the resources to 
accommodate its costs and demands. It's like buying a family a pet elephant 
and not providing assistance for it to provide the ton of hay a day it takes to 
keep it. 

The program is an excellent new Instructional system, a commendable addition 
to engineering education, and a most worthy investment and contribution by 
NSF. I agree with the other panelists. It Is not an exportable package and 
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nothing con be proved that the PLAN could survive nor even get started on 
another campus. It Is a closed system, environmentally dependent, and unique 
to ,ts own personneL All of Its parts appear elsewhere - all of its concepts 
and outcomes have prior history. It Is unique as a total integrated working 
system where ,t is. it proves essentially that a well -conceived plan with 
good management and generous outside support can be made successfully op- 
Cirat.onal. The Foundation should be encouraged by this to subsidize the 
implementation of other new programs of instruction for their own uniqueness 
and errecflveness . 



LH/ii 



Final NSF-WPI Sumiriary Report 
of 

Dr. Bri2ce Mazlish 
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY 



DEPARTMENT OF HUMANITIES 
Cambridge, Massachusetts 02139 
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May 7, 1975 

To: National Science Foundation 

From: Bruce Mazlish, Member of NSF-VPI Advisory Panel 
Gentlemen : 

made by the Panel during the course of th^ l Z. 

a fe„ additional re„ar.f separa""!" lU^.MX ^Jde"/""^" 

1- On the basis of my experience with the WPI olan T . 

^<^:"^i^:;::i'^^^ - =oic?i',-a^r':^ra: 

country. scientific =„d engineering education in thjs 

2. As far as the operation of NSF relative to their nart 1„ M,. ™t 

ErihV£l- ? ^ :L-LrY-rS5r 

p:"'i:^:efroth?^g"^o1e'5:s?!;d?'°'"'"""°" ^" i.ple.enti„g the re- 

Is ^^J^ Z o-hse^r^atiols^a^r-hetf^: t T.T " 

have with OTI. t.enave m the same way as you 

tions oJ NS?'and'^l""A'° f ' ''"""^^ concerning the future rela- 

^n and WPI. As strongly as I can, I would like to urse NSF 

to give continuing and not just start-up support to WPI It " !^ f 
clear to all that WPI has limited financial resou^cefof its Z On.. 

Lut: conuinalnK succe«;«5 nf c»t/^v> ^ r^i •» ^fc^^-cn. j.ng , 

u ^uL-ctibs or sucn a plan depends on continuing <;tiDDnT-t 

and such support ought to come in part from NSF. While I rea^LTthat 
NSF s general policy is to help institutions begin Programs I think 
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I should also like to comment briefly on the question as to 
whether or not the plan is exportable to other institutions. In my view, 
while parts of the plan and its general spirit may be exportable, I do 
not believe that the plan as a whole can be so transferred (if anyone 
were foolishly to desire to do so). Though Dr. Cohen of the evaluating 
team is more sanguine about the exportability of the plan, I think that 
in mv observation spread over three years it is clear that the plan is 
a process, a living and not a mechanical thing, and depends heavily on 
the particular constellation of people and events at OTI. For example, 
the plan could hardly succeed elsewhere without the presence of a key 
"workhorse" such as Bill Grogan; and Bill Grogans are not found on all 
campuses. Next, it is clear that an unusual harmony has prevailed 
among the top administrators at WPI , with George Hazzard, Ray Bolz and 
Bill Grogan able to work congenially and effectively together. It is 
not at all certain that this would be the case in most ether institutions. 
Next, the dedication of the WPI faculty has been in my view unusual. 
Only a faculty strenuously committed to teaching and yet interested in 
preserving high standards of research and scholarship could pull off 
the task assigned to them. One could go on listing other factors 
peculiar to WPI, but it is clear that the surmounting of problem after 
problem was only possible by a rather unique constellation of key 
people and efforts; and that is not an exportable commodity m the 
usual sense of an exportable plan. Nevertheless, the plan s emphasis 
on project work and the way such projects can be carried out can derx- 
nitely serve as a most useful prototype for other institutions. In 
that sense, one of the most salient results of the plan is in fact 
exportable. 

I should like to conclude by thanking NSF for the opportunity to 
serve on the WI Advisory Panel. It has been an exciting educational 
experience, and one that has taught me a great deal. I only hope that 
my comments on that experience to WPI have served in some small measure 
as recompense for what I myself have personally taken away from cy 
service for three years on the Panel. 

Sincerely yours^ 

Bruce \\s2.\\sW 

Professor of History 

Head of Humanities Department 

BM/ar 
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William R. Grogan, Dean of Undergraduate Studies 
From: Bruce Mazlish 

Summary Report Based on the Final Panel Meeting (April 17, 197d) 



In this final report, I shall attempt to take the long view, looking 
over our six visits to WPI in the course of the last three years as a 
total educational experience. While concentrating on various findings ex- 
perienced at this last meeting, I shall be bearing in mind the changes 
over time to which each item that I discuss has been exposed. You now have 
your first real graduating class, so to speak, under the Plan. I must con- 
fess that I feel like a Wl graduate myself, as a result of following the 
rian for the last three years. It has been an exciting educational experi- 
ment to watch, and I am amazed to discover that, after all of the diffi- 
culties made obvious to us during the twice yearly visits, you have even 
survived. Right at the beginning, however, I want to sum up bv sayinr Lhnt 
you have not only survived but flourished. With that enconuuni', let me now 
turn to more specific comments. 

K^i^LnLrcnieji^ts 

It is clear that at the heart of the requirements lie the projects 
both the MQP and the IQP. WTiile the courses are important - some students 
telt 1 their importance was not sufficiently underlined for the students 
It 1 . v/ious that what counts is the preparation thev afford for satisfy- 
ing the general requirements at WPI. The projects, along with the compe- 
tency examination and the sufficiency, are where the Plan reallv gets its 
test. Based on all my visits, there is no question but what tlie projects 
are generally approved by both students and faculty. The students see the 
MQP as a help in getting a job, and indeed are spreading the word that tlie 
choice of a difficult MQP is desirable in that regard. IQP's have a fallout 
that go well beyond the specific project undertaken. Thev seem reallv to 
bring the student out of any shell he or she may be in, open new vistas, 
and achieve their purpose of making the students more socially aware. The 
Success of the IQP does seem to depend heavily on the individual faculty 
member involved, and it is clear that those faculty members who participated 
in the Sloan Summer Study were and are most helpful to their students. 
For both MQP's and IQP's, the results were better when the projects were 
generated in connection with an outside agency (such as St. Vincent's 
Hospital) rather than being the eccentric interest of a WI facul tv member . 
There is, in fact, a bit of a paradox in that the .students and faculty ap- 
pear to approve of the projects almost without reservation, wherea.s nv own 
experience in talking with some of the students and faculty about specific 
projects led me to conclude that the projects were in some' case.s Irivial 
and misguided. Therefore, it seems to me imperative that some sort , <:-n- 
trol mechanism be set up. A small committee of three or four person,'-, 
operating more or less the way our NSF Panel did on this last visit, coul.-' 
sample a number of the projects and report on them. The singling out o\ 
some projects as good and bad models would, I am sure, have a large sc-'lc 
persuasive effect on the future projects. This sampling could probably best 
be done by outsiders, and it would be entirely legitimate to ask for XST 
funding for it. It might also be useful to make dcfen.':e .^f the 
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projects public. This would h:ivc the aclvan^<l.i.:c c^f serving both ns .m con- 
trol mecl-ian ism and of further rownrdini^, tht^ student and facultv participants 
h" giving snr.e sort of public r uco'gn i 1 1 vin and crLtic]uc to their el forts. 
Lastly, the Washinv^ton projects seen- to be one of the n^^st excitinp. pi'Ssi- 
bilities in the Plan, and it is critical tliat people be encouraged to go, 
both staff and student, and tlint sufficient aiiva.nce registration for this 
purpose be undertaken. As 1 understand it, tliero was a nrc^bler^ in tining 
in securing the last ba.tch of students, with s i cn-up rocuircd before those 
who had returned froni Washington had a chance to spread the good. news. This, 
liowever, seems a mecluanical ir.atter that can readily be attended to, and the 
V'ashington part of the Plan should become increasingly succos.sfuJ. 

'••/hat is astoinniing in re 1 at iori to the prtyiects is tito w<iv in which tlie 
faculty has carried the burden. Tiiroughmit the three vears , there was a 
verv real ciuestion as to iv'hetlior, as the Plan went int^^ steadv state, the 
load on th.e faculty would beconie unbearabb^. To my as t(nii sh;:'on* , the 
^'acuLtv appears able to grapi-le w^ith this loaci, and indood in mccav cases 
a n o a r en 1 1 v to en J •-• a nd d o r i v e i n 5^ p i r a t L o n f rom it. I o. an o n I •/ r ^ c. i s r. e r my 
arr.aven^en t , and tiea! witli th»; possible pr'^blem involvod in it scMiiowh.at later. 

Su f t ic i encj-' 

There- seems to be no proble:'^. wit'u tiie r.uf f i c iency , aithoue,h the questicui 
of allowing social science to satisfv the rcfiuirement still lies al^ead. T!iis 
is true even though, tb.e social science group at this moment does not wish 
t> be included as part of the sufficiencv. In general, tlie students, per- 
ceive the humanities vacuity as being good in quality* and offering a sufli- 
cient range of subjects. The few students who migtit bo considereci "majors" 
in areas related to the humanities faculty do feel somewliat isolated and 
peripheral, but this is a problem at all science and engineering sciiools , 
and there is only very little that can be done about it. Perhaps the 
humanities faculty can be encouraged somehow or other tc^ establish a society 
which involves such people, and to offer certain kinds of events wliich di- 
rectlv point at them. 

I n ter cess ion 

As we have been informed, the intercession program has apparent Iv stabil- 
izcil at around 55ri level of student participation. Students and faculty ap- 
pear to be positive about the intercession, and I get the impressi<m that one 
of its main functions is to help in creating a sense of community; for example, 
students now stay on campus during, the intercession period rather than lea/c- 
ing for their homes. in referenct- to a sense of conmiunity, liowever, I was 
particularlv struck by tl^e fact Lliat in talking with the graduating students 
about their four year experience, there was little or no mention of the 
extracurricular activities oi er.v i :x -u-.eu t at WPl . hach .student siaia)ly gave 
a recital of Iiis or her aclii evemenr. s , in tiie sense of reeling off the stef>s 
and requirements bv whicli he or she had readied the stage oi: graduation. It 
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did seem a slightly meclianistic attitude, leaving out • f acccnnt to 
forr.iative influence that one m.ight have expected to :igure in thoir overvi.-v 
of tlieir education at IvTI. In the light of this fact, th.e communir:v onhancii 
aspect of intercession is especially valuable. 
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Competency Exam 

Here, clearly, there is still a major problem. It is not, as I at first 
expected, a problem of an overload on the faculty. Once again, thev seem 
to be carrying the load without undue verbalization of discontent. Discon- 
tent, however, is strong among the students. They do feel that it is unfair 
to be sandbagged with the competency examination at the end of their stav -it 
WPI and to run the risk of failing. They also believe that it is not clear 
what the competency exam is measuring, that different departnients offer 
vastly different exam:' nat ions , and grade then-, according to verv different 
criteria, and that too often the examination is measuring comprehension 
rather than competency, i.e., that it is centering on final results rather 
than on process of learning. These are all serious charges and need to be 
dealt with carefully. 

As for the faculty, altiiougfi they seem not to complain of ttie burden of 
the corr-petency exam, it is also clear that it is becoming the focal point of 
a possible counterrevolution. This, in fact, :nav be subtlv tied up vith 
the whole question of certification as well. If the competenov exam can be 
turned into a measure of the student's professional comprehension of a par- 
ticular field, it begins to subvert rlie general intention of the Plan. 
•Students will learn very quickly that thev must take specific courses in 
order to pass. 

To deal with the problem, both as seen by the students and t!ie facultv, 
I reiterate my suggestion that the competency examination be graded on a 
1-5 or similar scale, and that no student who has reached that point in his 
work at UTI should be said to be totally incompetent. N'e:-;t, as Lee Harrisherger 
and I both felt strongly, competency should not be an all or nothfng thing 
but should be measured on five or six items, for example, masterv of reneral 
principles, ar t icul ateness , ability to innovate, etc., and the student e.n.ld 
be given a 1-5 rating on all of these items. In .uidition, it would seem verv 
important to have an oversight committee. As with the projects, one would 
want a small committee, which would look over the various competency examin.i- 
tions given oy the different departments and seek to hold them to certain 
general criteria agreed upon ahead of time. Such policing (there is a sinrilor 
distribution committee to oversee the MIT requirement in humanities, social 
science and art) would operate more in terms of persuasion than in terms of 
tlat yos and n.-^. 

All in all, it seems that, with the exception of the comoe _enc' v ex;>mina- 
tion, the various parts of the Plan requirement are acceptable and in ...<.rl-ing 
order. The competency examination will need further close attention One 
has to grapple with the problem of generating new and adequate competency 
examinations constantly — and perhaps some s tandard i ;:a t i on and repetition of 
these examinations would be in order in different subjrrts — und irakin- -u,-,. 
tiiat they adhere rigorously to the spirit of the Flan. Having romo so far 
there is no reason to assume that l^I will not be able to cr,pr with ri.is 
problem as it has with all the other problems over the three years of our 
visits. 
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Seven Week Ter m 

On our first few visits, the issue of the seven week courses was both 
visible and excitable. UTiat becomes clear now, however, is that it has 
passed as an issue and that indeed it is not critical to the Plan. Thus, al- 
though three-quarters of the faculty seem to have doubts about the seven 
week courses, it is accepted as part of the Plan and there seems little point 
in making it an issue again. It has, in fact, served its original purpose 
of shaking up the faculty and allowing for off campus project needs, etc. 
Thus, all that seems required is flexibility, such as allowing the mathematics 
department to offer fourteen week courses either directly or covertly. 

Other To £ i c s 

The admissions procc:'iure seems to be working well in relation to tlic I'Inn. 
It is not so much that WPI has been able to attract additional numbers of 
students (though without the Plan there might have been a drop), but rather 
that the right kind of student is being attracted now by the Plan, Indeed, 
most of the present freshman class has come because of the Plan, and they 
seem a very articulate and broadminded group in comparison with earlier enter- 
ing clas.^es. Certainly, they become more articulate as they pass through 
the WPI Plan. 

The evaluations by Drs. Cohen, Baker and Crabcirro have been hopeful in 
TTiOnitoring the development of the Plan through the three years. They have 
often given objective validation of subjective impressions held by the Panel, 
for example. The use of the control schools now allows UTI to measure its 
total achievement at the end of the three years against what can be seen as a 
steady check. The control school evaluation, incidentally, may also serve 
to help NSF'^ in its deliberations on the question of whether the Plan is ex- 
portable or not. 

Advisers are obviously an important part of any college experience. 
Some WT students see the advisers as critical to their success under the 
Plan, but others do not. l^Jhile all agree that one has to start planning early, 
it is not agreed that this can only be done with the advice of a helpful 
faculty member. In my own view, the situation is no different from that at 
any otiier college or university. Advisers will vary greatly in quality, and 
the students equally so in their need to have advisers with whom they do or 
do not ivork closely. In any case, it is clear that the good advisers at WPI 
are, as might be expected, swamped. Again, while this is nn important prob- 
lem, I do not see it as a critical one. 

Ti^e consortium is obviously a "good tiling," but it does not seem, verv 
rican ingf ul at UT I . At best it is a very peripheral affair, allowing; the un- 
usual student to take advantage of some particular need. It seems, liowevor, 
to be a fact of life that the overwhelming number of students at WPI simply 
r/innc^t take advantage of the consortium as a meaningful part of the Plan 
cxper icnce . 
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Faculcv 



As one student remarked, you can change the students in the course of 
four years but you can't change the faculty in that time. It is remarkable, 
nevertheless, how much the faculty has changed in the course of our three 
year visits, in che sense of rising to the challenge of the Plan. I have 
been impressed by the dedication of many long-time members of the UTI faculty 
CO the Plan and :o the way in which new faculty, for example in life science' 
or social science, are fostering the aims of the Plan. To mv amazement, as 
I have said earlier, the earlier dire predictions of facultv breaking under 
an overload have not been realized. There is still, of course, the question 
ot rewards, and what I called in my last report a delayed shock reaction 
ahead. There is little point in repeating our repeated warnings here. V.liile 
many members of the faculty have obviously, and rightlv so, gotten much 
gratification out of the Plan making CTI nationally known and their being 
singled out for attention, more tangible rewards must be provided to them. 
This is especially true of the pro-Plan people, those facultv who were the 
early stalwarts and now feel that they are being overlooked or slighted by 
the administration, or else that others who have not been pro-Plan arc being 
given equal or greater rewards. Some of this can be dealt with, I believe,^ 
Dv more strongly emphasizing to department heads, who must be very carefully 
selected, that it is their duty to provide fairly constant verbal' reward as" 
well as other kinds to the faculty distinguishing themselves in the service 
oi the Plan. It is also imperative that the top administration make personal 
f.forts to convince the pro-Plan faculty that they, the administrators are 
scill resolute in their support of the Plan. In this case, it is nor ^^nough 
to be favorable to the Plan; one must also be seen , to be perceived as 
favorable. ' 
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It might be well in the context of my comments on the faculty to sav o 
word about graduate programs. Most of my colleagues on the Panel feel rl'iat 
the graduate effort is generally a diversion of resources from the Plan I 
am less fully persuaded on this point, and believe that graduate developments- 
provide a needed level of research activity for the morale of many key members 
of the WPI faculty as well as providing an intellectual strength for the Plan 
Itself on the undergraduate level. Still, it is clear that this problem 
cannot be swept under the rug, but must be constantly checked and looked at 
by the administration. 

Adminis trat ion 



Though the faculty — as faculties probably always do — sees the admin- 
istration as padded and over-costly, it is clear that the administration is 
stretched terribly thin. UTiile we have all been worrying about the overload 
on the faculty, a real problem of course, we have slighted the fact that the 
administration is really also very overloaded. Bill Crognn's accomp ] isl-.:,:en t s 
and work load are simp.y overwhelming. The President and the Vice I'rcsidenL, 
George Ha-zard and Ray Bolz, have extremely heavy obligations which the.v have 
carried out splendidly, with seeming unperturbablc calm and great respo.nsi-" 
bility. But these are only three men, carrying the top administrative load 
of a major innovation at WPI. To help relieve this load, something .-^long the 
lines of David Riesman's suggestion about internees to the President should be 

23 
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pursued. U^iie recognizing the budgetary pressures on UTI , it still seems 
necessary to flag a problem that tends to be overlooked in our concentration 
on the salient problems related co students and faculty. 

Summarv 


How can I sum up except to say that a Plan that seemed impossible of 
implementation three years ago is now moving along briskly and Xs^ell. If cno 
bad known ahead of time the problems to be encountered, one would h.'^ve wiselv 
declined to begin the Plan at all. Yet, faith seems to have overcome or 
dealt with almost all of the problems. On visit after visit, we were con- 
fronted with major problem areas whose solution seemed critical to the Plan 
and yet extremely dubious. On our next visit, however, we would be amazed 
to discover that either the problem had been overcome by direct action or 
Iki : simply been transcended by the emergence of new problems. Nevertheless, 
the result was not a house built on cards; as each part of the Plan became 
increasingly operational it provided a solution rather than a dismissal of 
the problems v;e had encountered earlier. It is a tribute to the extraordinary 
tenacity of all involved, especially tlie faculty and the administration, that 
they did not give up hope, but instead went to work and dealt with thr- prob- 
lems as they arose. ^his is not to say that aJ 1 of the difficulties with 
the Plan are over once and for all. The competency examination still looms 
as a major obstacle to success. The fall-off of enthusiasm by pro-Plan 
proponents is potentially very dangerous. A lapse into complacency, or 
worse, the emergence of a counterrevolution cannot be entirely discounted. 
Yet, with all this said and acknowledged, I must conclude that the WPI Plan 
is an exciting and successful innovation that bodes well to become a proto- 
type of future developments in scientific and engineering education. From 
ny point of view, over these last three years I have had a tr\ily remarkahie 
experience and received a most stimulating education. 



Final NSF-WPI Summary Report 
of 

Dr. George Pake 
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THE WPI PLA,^: NSF ADVISORY PANELIST Fir.!AL REPORT 



G. E. Pake, Vfce President 
Xerox Corporation 
Palo A1to Research Center 
Palo Alto, California 94304 



I. INTRODUCTION 



The NSF-WPI Advisory Panel has met six times since the fall of 1972 A 

wi?J" uSen r'facuf;:''' T °' '''' structured and unstructured sessions 
t e P nef Pane is ■^'o'"'' administrators, as well as executive sessions of 

Jo see all of ip K ''.'"'P ^° ^'^^ °^ individuals they asked 

to see, all of WPI became an open book which we were free to peruse or study 
in depth as we wished. The Panel involvement extended to attendance of faculty 
meetings, meeting with such committees as the faculty commi tee on tenure v sit 

'^^l^^. student, faculty, and administration persomol . A few panelists 
m de additional visits on their own to talk with faculty and studen'Js to attend 
Classes, etc. It is quite possible that some academic members of the Panel 
have a better overview of WPI than they do of their home instUutions . 

.K-.h?f^.^'"^'5 accomplishments would never have been embarked upon if their 

he edP t?" K^T^r"'"''. 'k''i^"°"" ''''''' difficulties or kn w 
l^L 2h .1 "^^^ believed the task to be unachievable. The WPI 

to fa into i, h-f V '° ''I' ^'^ "^^^^'"9 ^^^^ ''^-"'^ seem to 
to tall into jL'St this category of accomplishment. 

few T/Ll^n/lll^\'''\'^ll'T ^'''^ ' host of problems; 

that the Plan .^mIh'k ^Vl'.''"^ these problems and 

resoect to thP ''^''^ Our foresight with 

respect to tne nature of the problems was, I believe, quite good. What we - or 
at least I - failed to foresee accurately was the determination, perseverance 
p rob I'ems ''' ''' '''' '''''' ''"^''''^ brought to bear on those 

Significant problems remain and the Plan's future is not assured But the 
quality enthusiasm, and acquired maturity of the first graduates who have 
spent their entire undergraduate years under the Plan testify to a success 

the fa?ro? ig'^Z ''"'^ ' Predicted in 

II. OBSERVATIONS ON SIXTH PANEL VISIT 

hoo. '"''h ^^!/'n^^ ^^""^^ "^"^^d interview graduating seniors who had 

fn^ J th h Pl^". since their freshman year. Interviewing these students was, 
for me, the high point of the six visits. They were articulate, pleasantly self- 
confident, and they exuded enthusiasm for the Plan and immense satisfaction 
with their WPI experience. They have a sense of accomplishment, a sense of some 
ability uo function professionally in real-world circumstances, and a desire to 
move ahead. uc^ i i c lu 
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Thess Plan graduates are not v/ithout criticism of the Plan and their exper- 
iences with it. But they understand that experiencing the bugs in the Plan noes 
with the privilege of being its first oroducts. These graduates, most of whom 
can^e from mi ddl e'^cl ass homes and many of whom are first-generation college 
graduates in their families, are to me the most effective salesmen (sales- 
persons if you mustl) of the Plan. 

Their experience with the projects seemed to be much aporeciated and highly 
valued, whether or not the project quality was judged later on by panelists to 
be hich - a topic about which I will shortly say more. I have a strong sub- 
jective feelinc that the IPI (Individually Prescribed Instruction), MQP (Major 
Qualifying Project), and IQP (Interactive Qualifying Project) experiences, along 
with the clearly traumatic Competency Exam, combine to breed a bachelor's degree 
graduate miore articulate, poised, and on the whole self-confident than would 
a traditional passive undergraduate experience of required classroom courses. 

The Competency Exam remains a problem, though it is less det)i 1 i tati ng to 
the students than when the first round of these exams hit the students. 

The new problem in this visit is the Qualifying Projects. Concern about 
them nas shifted, in my mind, away from the question of whether the faculty 
can manage the load of such projects to whether, while managing the quantity 
of projects, adequate quality can be established and maintained. 

There are some undercurrents of faculty discontent wUh the administration. 
This is disquieting to me in that both faculty and administration have labored 
effectively under heavy overloads, and I wish each group would fully appreciate 
the accomplishment of the other. In many respects they have both "played over 
their heads". But such heavy overloads develop a weariness that more readily 
admits doubt of the partner group's output or effectiveness. All told, consider- 
ing today's endemic strain on private higher education, considering the thin- 
ness of WPI administrative staff in relation to the needs of the Plan, and 
considering the heavy load carried by the key faculty members who make the 
Plan a reality, I judge faculty-administration relations to be good-to-excellent. 
Professor Riesman reminds us that these days all faculties are paranoid; I am 
saying that WPI's is much less so than anyone would predict wno knows the work- 
load, the disorientingly high recent rate of change, and the WPI financial 
resources available for salaries. 

On balance, the Plan has I believe provided higher faculty morale at '/IPI 

than we would find there if the traditional program had prevailed. And the 

WPI senior level administration (Hazzard, Bolz, Grogan) is of a caliber WPI 
could not have aspired to without the Plan. 

The sixth Panel visit has shown that WPI can deliver a superior under- 
graduate as a product of the Plan while to date surviving institutionally some 
very s eve re s tress es . 

III. 1975 EVALUATION OF THE WPI PLAN 

The following represents my overview and conclusion after observing the 
phasing in of the^WPI Plan over the period of the six Panel visits. 

27 
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I ndividuany Prescribed In s^t_Qj_ct_i02i 

IPI works, but it works better in some subjects than others, and some 
students are not mature enough nor self-motivating enough to do it well. I 
am sympathetic with the problems that mathematics faculty feel they have with 
IPI and the 7-week term, particularly at the lower undergraduate levels. Use 
of more conventional mathematics courses and the double 7-week term (in effect 
a 14-week semester) seems to me appropriate, if the Math faculty prefers to do 
so. I do not regard this as an erosion of the plan, which is after all aimed 
principally at the engineering specialties and the natural sciences. 

The Seven -Week Term 

This loomed as the big problem during our first two visits. In spite of 
some obvious disadvantages (e.g., a one-week student illness is a IS,: loss 
of time from the instructional module, whereas it would be a 10. or IL within 
the conventional quarter or semester calendar), I believe it has been helpful 
in forcing re-examination and rethinking of the instructional and project 
of feri ngs . 

If a change were now to be contemplated, i ^ieve that the 14 week seniester 
would be less disruptive of the Plan than a : . ^-^.^ to 10 weeks, which is, so to 
speak, neither fish nor fowl in relation to t: experience of the last four or 
five years. The 7-week term may have been essential to launching the Plan; I 
believe that either the 7 or 14 week term can accommodate the basic philosophy 
and essential elements of the Plan. 

T he Qualifying Projects 

These projects have the great benefits for the students that I mentioned 
in Section II - development of initiative, confidence, ability to work with 
others. But some project problems have substance and potential, whereas others 
lack one or both. Faculty advising and monitoring is critically important here, 
and quality controls within and among departments are desirable, but difficult 
to achieve without further burdening the faculty, e.g., in review-boards. 

A small external review board might be very helpful in checking samples of 
projects for quality, and in feeding back to the departments and the administration. 

It appears that at least two external project centers, the Washington Center 
and the St. Vincents Hospital Center, have provided real-world problems of substance 
and quality; perhaps the gradual development of more project centers is a direction 
in which to move. The newly planned joint graduate venture with the Worcester 
Foundation for Experimental Biology offers promise of good lOP's and MQP's relatpd 
to regular research and graduate degree research being" pursued at the Worcester 
Foundati on . 

Th e S u^^i j^LgJl^y.Jjg, ^ ^' reme n t 

The humanities faculty and program has grown in strength during the phasing 
in of the Plan: the Plan's Sufficiency Requirement has helped the faculty as 
well as the students. There was one student who expressed to me a concern that 
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his Sufficiency program constrained him artificially from pursuing social 
science aspects of his humanities study. This constraint, I believe, need not 
exist. In any event, nothing (except workload) should preclude such a student 
from seeking counsel with faculty social scientists as he works out his 
Suf fi ciency . 

The Competen cy Exa n] 

I believe this is the element of the Plan in most need of attention. The 
students feel that the criteria among the departments are uncertain and uneven, 
that the number of first-time failures is inconsistent with measured academic 
performance during the previous 3 or 3 1/2 years, and that, when the exam is 
failed and therefore must be reoeated, the timing of the event is psychologically 
about the worst that could be found. I think all of these student views are 
largely correct. 

Furthermore, the Competency exam and its significant number of repeats 
places an almost intolerable final layer of workload on a faculty heavily 
burdened with advising, instruction, and project guidance. 

Throughout the Competency issue runs the conflict between a faculty 
desire to test for comprehensiveness of background in the major field and a 
desire to measure competence in solution of a particular problem. In either 
case, but especially in the comprehensive version, the faculty is pressed to 
come up with new and different measures as student files fill up with exam 
questions. My choice in this dilemma is outlined in Recommendations to WPI, 
Section IV below. 



Summary View of th e Pla n 

For the student capable of developing initiative and even semi-serious 
about deriving benefits from their WPI experience, the WPI Plan produces a 
superior product. There is a group of WPI students ( and doubtless always will 
be) who do not meet those conditions: one cannot yet conclude either the 
effect of this group on the environment of those students profitably engaged 
in the Plan, nor the effect of WPI on those students not well suited to the 
Plan. Are they any worse off at WPI than they would be in a traditional 
program? My guess is not. 

The Plan's continuing success hinges critically on faculty conscientiousness, 
effectiveness, and stamina in advising, project identification and monitoring 
as well as the usual faculty duties of instruction and a larger than usual 
amount of committee work. 

The net conclusion of the foregoing paragraphs is that the WPI Plan produces 
a superior product at a higher academic cost. My subjective judgnient is that 
the product increment proportionately exceeds the academic cost increment, i.e., 
the game is definitely worth the candlel 

This leads to the ultimate question: as WPI settles down to this effective 
experiential learning program, can jrces be found to relieve the faculty 
overload and sustain the program? In uie very long run the hope may have to 
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re^t on industrial support, presuming that i ndustry wi 1 1 recoqnizG that it 
hires a (iiore usefu] and effective graduate when he comes from'WPI This 
cha lenge IS squarely before the administration, because the fickleness of 
pubhc^^and private foundations with respect to support of solid programs once 
their innovative" lustre wears off is known to every leader in hioher education 
Itit lnn?r nearly every foundation executive). See my further barbs on 

this topic in Section VI . 



My conclusion after three years during which I have seen the first clas 
of graduates who have been fully under the WPI Plan: It is the most succe^s- 
tul experi ment in edu ^ajtjojiaWeform^ wi th wh ich I aiii^ flniTlTaT: ' " 

V. RECOMMENDATIONS TO WPI 

P ropo sed L i J2l<_ijiq_£f_C qiii£pt^Ri^ MQ p 

I believe that the two major difficulties the students have with the 
Competency Exam would be solved by tieing it to the Major Qualifying Project 
The first difficulty to be eased is that, by defining the MOP as the domain within 
which the student is to be examined, his competence with respect to that domain is 
much less likely to be confused with comprehensive knowledge of a broad field. 

The second difficulty is the psychol ooi ca 1 1 y awkward event (evidently 
occurring with some frequency) of failed and repeated competency exams followin 
the student s successfully having met all previous Plan objectives up to the 
middleof the senior year. Competency based on the MQP would confine the exam 
to topics that (a) the student has studied in some depth and can reasonably be 
expectedto have mastered, and (b) the student will regarJ as an appropriate 
culmination of his MOP effort rather than an irrelevant general examination. 
(This wou,d be analogous to defense of the thesis at the completion of a Graduate 
degree program. Instead the Competency Exam is now analogous to asking that a 
Ph.U. candidate, after satisfying course requirements and having his thesis 
accepted, take a comprehensive exam in his discipline. If he is judged by the 
faculty to have flunked, requiring a repeat exam, it is readily understood that 
he wi I I view the whole procedure as nonsensical and even unfair.) 

Another virtue of this proposal is that it should ease the load on the 
faculty. The MQP adviser can plan the Competency exam as an outgrowth of his 
involvement with project guidance, which should be easier than working up new 
general competency questions. Also, I assume that the students will have a higher 
initial passing rate on an exam related to the project material in which they have 
been so deeply immersed, thus consuming less faculty time in re-examination.' 

A second possible benefit would be improved quality control on the projects. 
If the MQP faculty adviser knows that a second faculty ii)embf?r wi i I join him in 
the Competency exam following the project, there will be subtle influencp to keep 
the qual i ty hi gh . 

Gen eral R eco mmendat i ons 

The WPI Plan and the progress made with it to date is the most exciting and 
productive educational innovation or reform I have encountered. In spite of the 
many problems, some solved and some remaining, the accomplishments by WPI faculty 
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and students in developing and iinplementinq t:.G Plan represent tremendous 
achievement. 

My recommendation is clearly stick with the Plan, don't lost heart in the 
face of some inevitable problems and a likely period of doubt as some of the 
lustre wears off. In short, keep up the qood workl 

VI. RECOMMENDATIONS TO NSF 

A^-y_iL^.LLiiy__o.t W P l_- Co S I P Type P rogr ams 

I am extremely enthusiastic about the WPI Plan and the indispensable impetus 
given to it by NSF CoSIP support. NSF is certainly to be commended for recogni- 
zing that the proposed WPI Plan had substance growing from a genuine ground swell 
within the WPI faculty. In my own experience, such proposals for innovations in 
education typically are either the hastily considered efforts of a few who cannot 
really carry their faculty colleagues with them in sustained serious effort, or 
they are relatively conventional programs dressed up to appear innovative in order 
to seek funding. Foundations, both public and private, let themselves in for the 
latter by being too much caught up in 'innovation', I believe. Improvement of 
the undergraduate learning experience is the goal. Most innovations are unlikely 
to be improvements, and only rarely does a sound innovation such as the WPI Plan 
come along. That NSF recognized the potential in the WPI proposal is very much 
to NSF credit. 

I conclude that a CoSIP or RULE (Restructuring of Undergraduate Learning 
Experience) program in NSF is highly desirable, but only under certain caveats 
and with realistic expectations: very few oroposals for such restructuring will 
have all the ingredients that have" contributed to the WPI Plan's success to date. 
Those ingredients are: 

1. A strong nucleus of faculty leadership 
inspired to improve undergraduate education. 

2. Sound planning. 

3. A faculty willing to take on heavy loads 
to support the effort. 

4. An extremely able and well-organized Dean of 
Undergraduate Instruction to orovide administrative 
organization and initiatives. 

5. A university administration committed to the effort, 
able to comprehend it, and effective in "selling" 

it to alumni and external agencies. 

6. A strong, independent, respected external Advisory Panel. 

I believe I can list the sixth requirement in the WPI Plan without being 
immodest, since the quality of my Panel colleagues will fully make the case, 
totally neglecting my presence. Such a panel provides independent assessment, 
can take an overview without being consumed in detail, can provide welcome 
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merest of educators and scholars of the caliber of Messrs Harr sberoe r lazl , 

ost'en toSjen':r;;?F'n^?' '*^"""^7-H f"-^" to'the p"„e? L 'be 

most en lightened NSF policy - indeed it may be essential to recruitina anri 
retaining panelists such as those listed above. recruiting and 

mn.t h^^l^f counterparts of WPI-like inprovements in undergraduate education 
fim mm """^ opportunity to be tested. DO NOT EXPECT TO 

^•111 _G x^p^rt abj^e__f£qn^^^^ VIP I Experiment ? 

exDorLblP^'^'Th^'f K ''^ ^tf^ only the list of six required ingredients is 
exportable. That is possibly too "flip" an answer, yet I am reluctant to claim mo 

Presumably the projects, whether MQP or IQP, could be exported into circum- 
h.^ Hp" curriculum is othenvise relatively conventio al. B bel eve 

that the Individually Prescribed Instruction, the shorter and more intensive seven 

rel ance'";hat ''k'^'"'"'^ '''' ''''''^ ' ^'^^^'^ stu5 n s If 

reliance that contributes significantly to the success of the MQP's and IQP's at Wl 

I n n 0 va t i ng^ j^gx sus__Sjj_s taining 

During my 22 years in academic life, prior to departing for industry and 
dPVPlnnld^^ five years as a trustee of a private foundation hl;e 

developed a strong aversion to the innovation syndrome of supporting agencies 

fe'eHav VhP n? '''''' ''''''^^ a new ? e ar 

fewer have the resolve or perseverance to sustain solid new ideas throuqh their 

less glamorousperiods of middle-aged steady productivity. I have n he P s 

on'^^^'do rs?eTo'? '^'1''''.^'' "^^^PP^^^ depositing babies of innova'on 
with thP hInJps P^^vate CO leges and universities, leaving those institutions 
and ...L^?n^ ^'^^'^^''^ task of nurturing the innovations through childhood 
and strapping ever-hungry adolescence toward solid maturity. 

^J.^,•^i!!^^^'^^ foregoing observation (prejudice) clearly expressed, I urge the 
National Science Foundation to recognize what I believe to be a fact- a dollar 

eSucat^onarr^t' 'V' 'f^^ '''''' ^^^^^'^^'^^ 

etcaJi-o^a] refor^:''" ' '""^^ "wild-catting" for further viable 

w.-thnnr' *i%successful WPI Plan experiment could not have been performed 

wit 0 t such speculative investment, I am obviously not opposed to wild-catt ng 
!??hn t^n^'"^ ''J^^'K'^ pointless to invest in the earch for new resources 
without following throuqh with support for their stead/ production. ?his cans 
for a balance between s_usta_ui_in^ and innovating funding that few founda ons 
public or private, have seemed to me ro"^^^T7iTri n g to strike! ^°^"°^tions, 

Georoe E. Pake 
May 1 , 1975 



Final NSF-WPI Summary Report 
of 

Dr. Kenneth Picha 
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REPORT TO THE NATIONAL SCIENCE FOUNDATION 
ON THE PROGRESS OF THE WPI PLAN 
K. G. Picha, Advisory Committee Member 



The Faculty and Administration of WPI are to be commended for the 
excellent progress in implementing the innovative WPI Plan for engineering 
education. Many of us were extremely skeptical over the past three years 
as to whether or not WPI could indeed Implement the Plan. The Plan has 
been implemented, all freshmen are nov on the Plan, and a si.eable immber 
of seniors are graduating. Graduates of WPT are being placed in good indus- 
trial posts and are being accepted at prestige professional Graduate Schools. 
Much of the success to date is due to the keen perceptions of problems and 
e.Kcellent approaches to problem solving of Dean William Grogran. NSF should 
continue its support of the WPI Plan for at least another two years since a 
great deal of good experience and data are being ioveloped that will be of 
value to other engineering schools and, 1 suspect, to Specialized Accrediting 
Agencies , 

It is understood that NSF has interest in determining what components of 
Che Plan might be useful to other institutions. It was agreed by the Advisory 
Committee that WPI was a rather unique place five years ago in that it faced 
a rather uncertain future unless some dramatic changes took place. There 
existed some key faculty members who envisioned the Plan and were ready to 
work extremely hard to make the Plan work. There were also a unique set of 
talents and interests which made the IQP's and the MQP ' s possible. The 
conclusion one reaches is that it is unlikely that the same set of circum- 
stances will exist at another institution such that the Plan can be exported. 
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It. is likely, however, that the concept; of workiiu* on real problems, 
boLh teL-lmlenl and social, can be exported. Indeed, from my own perspce t i vl* 
and L'.Kper ience real problem solving and senior theses seem to be rL'turn in)*, lo 
many engineering schools. It is hoped that Industry and government ag,enc, ies 
will recognlzL* the (:»d?ica t ional value of working w.illi our N;itlon's enginoi^ring 
schools and will be willing to nuike the manpower investments as well as f inan*- 
clal investments to continue to encourage these efforts. 

Specific i^roblem areas observed during A[rrLl 1975 will be conimenti'd on in 
a direct report to l)ea-i Crogan. I'he most significant difficulty which i per- 
ceive as Ijeir.g unsolved aad perhaps Irreconcilable in the future shall he 
discussed in this report. 

The faculty members who conceived the Plan recognized that the implemen- 
tation of the Plan would require every faculty member to become almost a 
/.ealous missionary devoting all their energies and talents to the Plan. The 
K.iculty Reward structure had to be changed to give r.idequate rewards for 
superlative performance in Plan activities. Clearly this meant that the 
traditional rewards for scholarship-research and publications had to be de- 
emphasized for several years, 

I expressed considerable skepticism three years ago regarding changes 
in faculty reward structures. The conflicts of trying to maintain viable 
doctoral programs and implementation of the Plan were obvious. It was my 
judgment that substantially all of the faculty effort had to be devoted to 
the Plan and that perhaps it would be wise to drop doctoral education at VfP \ . 

Unfortunately the conflict remains and in my judgment the success of 
implementing the Plan is in serious jeopardy because progress has not bi^en 



achieved on solving this problem. It is understood that a major chanj^e 
in thinking Is being called for. On the other hand, the conflict appears 
to be a major stumbling block in raost innovative undergraduate engineering 
programs I have studied. 

The argument can be made that faculty members can only stay abreast and 
indeed ahead of technological change by doing doctoral level research. I 
too have used that argument for many years in making key personnel decisions. 
I am now persuaded that other ways exist for iiy.-int:aining faculty professional 
growth. It can be argued that faculty members working on real industrial and 
government problems with very bright seniors and masters students can stay 
alive intellectually and grow professionally. In fact, one of the attractive 
features of the WPI experiiiient was a test of this argument. Dean Gordon Brown 
of MIT used to say that industry was the storehouse for technology and the 
University the storehouse for science. Accepting his concept leads one to 
believe that an engineering school can stay at the forefront of technological 
change by day to day interactions with a variety of industries over a period of 
five to ten years. 

Should the Faculty and Administration at W?l decide to really bite the 
bullet and focus all their attention to the Plan, some major questions evolve 
as to faculty mobility in the face of increasing tenure percentages (a problem 
we all have). My guess is that as more engineering scliools adopt the problem 
solving n^.ode of engineering education, that faculty members at IvT? I will be 
approaciied with possible positions. On the other hand, it might be that WPI 
might begin to lose its valuable faculty members to industry. (Industrial 
starting salaries for BS students are once again equal to Assistant Professor's 
salaries.) There could emerge a flow of people between l^I and industry which 
might be one of the best things that could happen to engineering education. 
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The problem I. describe is an easy one to discuss, but an extremely 
difficult one to solve since it raises the crucial issues of today *s 
academic world. WPI demonstrated it could depart from the traditional 
concepts when it adopted the Plan. Hopefully that same spirit of experi- 
mentation and innovation will come forth to solve this problem as well. 



Final NSF 
Dr. 



-WPI Summary Report 
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Eugene Reed 
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WPI PI AN: AssossiiH'ii t_ anrl c oiiiin i- m da L i on s 



Tho WPI Plan is a dariiic) attempt, of an old o s t: a b 1 i s hod 
and prestigious ongincorinLj school to chango Usolf. The roots 
of this change arc twofold: institutional survival and a 
perceived need for a new kind of engineering education. 

Located in a region of the country rich in institutions 
of higher learning, WPI, some years ago, faced a bleak future. 
Engineering enrollments, nationally, were sagging while expenses 
anu hence tuition were climbing sharply. As a private and not 
heavily endowed college, WPI foresaw difficulties in competing 
with nearby public institutions which offered quality programs 
at a fraction of the cost. There was need, the faculty sensed, 
to differentiate WPI's educational offering. 

The other root of K'PI's Plan was a strong conviction of 
the faculty that today's engineering education needed radical 
change to respond better to the needs of modern society. 
The modern engineer, according to the Plan, should enter his 
profession prepared for industrial p r o b 1 em - so 1 v i ng and should 
understand the impact of his technical output on society. 
He should be well grounded in the humanities and should have 
the opportunity in school to exercise initiative, to make plans 
and decisions, and live with the consequences. 

These ambitious features of the Plan were to be offered 
not just to a small minority of entering students of outstanding 
ability but- made the standard program for all. 
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The !'('V(iiii|) i nc) of* WIM ' s procirdin Iron) its Lrdd i I i ona 1 loriiiat, 
to tho IMan was an i;nd(M- M ki ikj of iminrnsr di f f i cii 1 t y and 
conip 1 ox i ty . It was taction by j acuity with extraordinary 

dedication and incjonuity and rocoivod the uiirostM^vrd t)ai:kinn 
of the administration. With tho qr-adiiation this sprirtj f^l tho 
first generation of P 1 a fi students, an important milestone [ias 
been r'eached and the results of WFM ' s institutional transformation 
a r 0 b e g i n n i n g to emerge. 

We met with six seniors se1ect(Kl at randeni t)y Dean Gr(Mian. 
1 hey were an impressive grou[): ar-ticulate, sol f -conf u1(mi t , 
mature, knowledgeable in their field, and wholly sold on the 
Plan. They would choose the Plan again and recommend it to 
friends and relatives. This group of young mert and woinen are 
a credit to WPI. They will go out into the world, including 
top graduate schools, as living advertiseinents of the Plan. 

The Plan therefore is off to a fine start with many of its 
indicators looking favorable at this early stage. But there are 
problems. In my own view: one major problem and a series of 
minor problems. If WPI is able to tackle the major one, the 
rest will take care of t h em s e 1 ve s - - i n time. 

Iho major problem is cost. The Plan represents education 
inherently more expensive than the traditional format. I don't 
know how miich niore ex p e n s - -my estimate: 3 0-^ to 50':;--no>' do 
I know how WPI will pay for it. The excess cost ste;;-s diI^.ctly 
from .the Plan's need for substantially more faculty per student. 

The early success of the program has been made possible 
by a burst of faculty dedication and effort which cannot be 
sustained for the long haul. It is essential therefore that 
this problem be understood and faced. 

In the following I will deal first with faculty overload 
and then take up some of the lesser problems. /^{j 
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FACULTY OVERLOAD 

WPI embarked on the Plan with an already lean faculty: 
a student-faculty ratio of 14, Every essential feature of the 
Plan has added to the faculty load; none has reduced it. 
Compared to a traditional situation: 

The WPI student needs more advising and monitoring 
to steer him through his c u s turn - ta f 1 o red study plan. 

Several hundred projects must be kept going at any 
one time and their quality maintained at a high 
level since much of the student's education derives 
frof", projects. 

Hundreds of co;npetency exams must be designed and 

implemented year]y, each tailored to an individual's 
plan of study. 

New incoming faculty requires more time to becone 
fully productive, again adding to the burden of the 
incumbent faculty. 

And yet. with all these additional demands on the faculty inposed 
by the Plan, the s tuden t- f a cu 1 ty ratio has stayed unchanged at 14. 
Contrast this with Harvey Mudd, an engineering school offering 
a similar program, which operates with a s tu d e n t -f a c u 1 ty ratio 
of 9 . 

So why is the Plan working so well at this stage? Certainly, 
the first graduating students have impressed us as co.^petent, 
articulate and solidly behind the Plan. The answer lies in the 
faculty's willingness to put in extraordinary effort, dedicatior:, 
and long hours way beyond the call of duty. , he Plan, afzcr all, 
is the faculty's very own creation and the majority are strongly 
t i V a L 0 d to see it u c o c v! . 
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But what about the long »;aul? Can this outpour ing of 
faculty energy and inotivation, trigqered by the excitment of 
radical, se 1 f -genera ted ch^^^.nge, be sustained indefinitely? 
I think not. I have come across professors putting in 12 or 
more hours a day plus weekends over long stretches of time 
and yet barely keeping up with nonpostponable duties. There 
is lack of time for upgrading courses, lack of time for just 
thinking. There is talk of the need to exercise selective 
neglect. There is reduced opportunity for consulting because 
of the time demands of the Plan, aggravated by a salary structure 
which lags behind comparable institutions. It all adds up to 
a serious problem tnat must be understood and met. 

The work load clearly is not uniform dcross the faculty. 
It ranges from severe overload to j iid e ru t i 1 i za t i o n . Considering, 
however, normal spreads in talent, motivation, vitality, and 
productivity, the work load will never be uniform, but some 
redistribution would help and may indeed be feasible. 

What I believe i ?. needed is a thorough systems study to 
determine the dimensions of this problem: how much faculty 
time is needed to implement the Plan at a high quality level 
and how much faculty time is in fact available. Such a study 
should concern itself with the steady -state rather than the 
present transition phase since confident that momentum 

will carry the Plan through the remainder of its developmental 
phase. If such a study shows a modest faculty deficit, 
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say of 202, we may expect to close the g.p through minor 
changes and economies without jeopardizing essential features 
or quality. If the study, however, discloses a much greater 
deficit in faculty time, then we are surely head.d for trouble, 
and more drastic remedies will be needed. 

In summary, I see faculty overload as the overr.'ding 
problem of the Plan. other problems, such as advising, projects, 
competency exams, 7-week term, all stemming from the newness of ' 
the Plan, can be corrected given the availability of adequate 
faculty time. m the absence of understanding the problem of 
faculty load and dealing with it. the Plan will be faced with a 
continuum of pro bl ems - -d i f f er en t ones at different times--all 
symptoms of a common root cause: faculty overload. 
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POTHER FACULTY RELATED PROBLEM S 

1. The faculty feels that neith 
administration are aware of 
To be sure, computer printou 
but little use is made of th 
or relief to overloaded facu 
v/hich department heads shoul 

2. Some faculty members feel un 
extraordinary effort, yet se 
or recognition. Initiatives 
department heads and members 
recognitioi. and to improve c 
faculty members. 

3. The faculty considers itself 
with respect to cost of livi 
decisions of the administrat 
the Committee on Financial a 
with understanding, influenc 
matters. I believe l ' P I has 
concerns, but the facts must 
that the Committee on Financ 
be revi tal i zed and charged w 
and communications with t ti e 



er department heads nor 
individual work loads, 
t s of work a s s i g nm e n t s exist 
em to giv2 either recognition 
Ity members. This is a task 
d address. 

der recognized. They put in 
Idom hear a word of praise 
are therefore needed by 
of administration to show 
ommu n i ca t i on s with individual 

underpaid and losing ground 
ng. They question the fiscal 
ion and lack confidence in 
nd Administrative Policy charged 
ing, and explaining fiscal 
valid answers to these faculty 
be di ssemi nated . I recommend 
ial and Administrative Policy 
ith establishing better rapport 
faculty. 
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L The reward system at WPI is guided by the Committee on 
Tenure and Promotions. We found the members of this 
committee of high caliber and their organization and 
procedures admirable. Nevertheless, there is a mismatch 
between the policy as intended and implemented and the 
policy as perceived by the faculty. 

The impression is widespread that research, publishing, 
and obtaining research grants are valued higher than 
dedication to the Plan. Reinforcing these faculty cone 
is the undisputable fact that outside mobility and 

marketability are enhanced more by publishing and research 

than by contributing to the Plan. 

While I can think of no improvements in the operation of 
the Tenure Committee. I urge that its visibility be 
increased. The present practice of rotating members 
through the committee to widen the base of understanding 
helps, but it is a slow process and more is needed. 

nedication to the Plan equates with less time for research 
and publishing and reduced opportunity for the individual 
faculty member to stay abreast of advancing science and 
technology. As a possible remedy, WPI should institute 
for Plan-oriented faculty a vigorous program of sabbaticals 
with industry or in university research. 
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PROJECTS 

Projects continue to be very popular with students. 
The level of project activity is still increasing but at 
a lower rate and will soon level out. At present, over a 
thousand students are engaged in project activity. With an 
average number of students per team of two, there are then 
500 projects in progress. I sampled six p r o j e c t s - - two of them 
I judged good, 2 poor, and 2 in between. While this may not 
have been a statistically sound sample, I am nevertheless 
impressed with the difficulty of maintaining quality when 
dealing with such large numbers. Yet high quality in projects 
is essential, not only because much of the student's education 
derives from projects, but also because WPI's reputation with 
participating industry is at stake. 

The solution proposed by the panel--and I strongly support 
it--is the establishment of an industry-faculty Project Committee 
which, on an on-going basis, samples the quality of projects 
and provides feedback to the faculty. While I recognize the 
problem in recommending yet another committee activity for an 
already overburdened faculty, I see no other way of achieving 
the required quality control. 
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COMPETENC Y £XAM_ 

This continues to be a probl.:. area. For the student, 
because the threat and actuality of failing co.es so late in 
the program; for the faculty, because the goals and implementation 
of the competency exam have not clearly emerged as yet. There 
is lack of consensus between and within departments whether 
the exam should test competency or comprehensiveness. Should 
it deal with fundanientals or methodology? Should it be long 
or short? Should it be tailored to the individual student's 
program or should his program be tailored to the scope of the 
competency exam? Should the departments provide special coaching 
and preparation? 

So far, about 300 exams have been given and 200 students 
have passed. This failure rate coming so late in the program, 
when the traditional student has long since "made it," appears 
too high to me. My recommendations for the competency exam are 



these: 
1 



The exam should not confine itself either to competency or 
comprehensiveness but should contain elements of both, 
i.e., it should test the student's knowledge as well as 
his ability to apply this knowledge to prob 1 em - so 1 v i ng . 
Early in his curriculum the student and his advisor should 
map out a course of study and through a "written contract- 
establish the technical fields for which the student will 
be held responsible. This contract would outline a required 
program of courses as well as project activity. If the 
student has fulfilled his part of the contract, the 
probability of passing the competency exam should be high, 
much higher than the present 200 out of 300. 
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3. There should be reasonable consistency across the campus 
in the nature, length, and difficulty of competency exams. 
This consistency will not come overnight but should be 
made a long-range goal. To monitor and facilitate the 
attainment of this goal an interdisciplinary and inter- 
departmental c omm ittee is needed. 

4. A program of preparing and coaching students for the 
competency exam, following the lead of the Physics 
Department, should be adopted canipuswide. 

GRADES 

The news media have reported a national groundswell back 
to grades. Employers as well as professional schools 
(especially medicine and law) put heavy stress on grades. 
With today's job market and ample availability of candidates 
from colleges which give grades, ungraded students, however 
qualified, are at a disadvantage. 

The students I talked to summed it up this way: "As far 
as inside UPI is concerned, the present system works well. 
As for the outside, there is need for grades." 
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7-WEEK TERM 

The 7-week term continues to be a problem although not 
20 serious as when first introduced. The curriculum committee 
has shown commendable flexibility in reverting, where needed, 
to the 14-week term (in the form of two consecutive 7-week 
terms taught preferably by the same professor). My principal 
concern with the 7-week term centers around the case where a 
major course, traditionally taught in 14 weeks, has been 
compressed into 7 weeks without reducing content, thereby 
forcing on the student a doubling of the learning rate. 
I have discussed this problem with learning psychologists, 
and I have had personal experience with crash courses. 
Both convince me that comprehension and retention suffer when 
the learning rate greatly exceeds that evolved over many years 
in traditional settings. 

The 7-week term resulted initially from the needs of 
project activity which envisioned students to be absent from 
the campus for a full term at a time. Since then the pattern 
has changed. Students now work on projects part-time, taking 
two or three terms, and hence no longer leave the campus for 
extended periods. This emerging pattern makes it even easier 
to revert to 14 weeks where desirable. 
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C ONCLUSIONS 

The WPI Plan offers a valuable variant to traditional 
engineering education and has made a promising start. The firs 
graduating class is of high caliber and sold on the merits of 
the Plan. Enrollments have held up and an increasing 
percentage of freshmen select WPI because of the Plan. 

The Plan, if implemented at a high quality level, requires 
more faculty per student than the traditional format and is 
therefore inherently more costly. By how much and how to pay 
for it are vital questions which WPI must address urgently. 

Whether the Plan offers engineering education superior 
to the traditional approach is not clear. Traditional schools, 
after all, are not standing still either but are constantly 
evolving and adapting to changing conditions. A definitive 
comparison between the two educational schemes will take years 
to achieve and may indeed be of interest to the NSF and the 
educational community at large. 
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Our Panelists agreed that in making a summary report to the National 
Science Foundation, we would follow our usual practice of individual reports, 
leaving any summary of our summaries to be done, if such procedure is desirable, 
either at Worcester Polytechnic Institute (WPl) itself, or at NSF- These in- 
dividual reports have pemiitted Panel members to make use of their special foci 
of interest and ranges of observations, and I would like to begin this report by 
saying something about the composition of the Panel and hence, by implication, 
about the general question of selecting panels to monitor governmental grants. 

At the outset, I should make plain that I feel I know very little about 
WPI in spite of all the efforts of the institution itself and my fellow Panelists 
to help overcome my limitations. Although I have spent a modest amount of time 
at California Institute of Technology, Rice, RPI, Case Western Reserve, etc., and 
have intense interest in the work of high-technology companies, I still have an 
enormous amount to learn. I began with the four volumes of the IVo Towers 
document; I cannot say enough for the dedication of the faculty under the leader- 
ship of Professor C. William Shipman which produced the "IVo Towers" series, 
analyzing what WPI had been, assessing with a kind of cautious boldness what it 
might become. Indeed, having immersed myself in these documents, I may have been 
too critical in my reports of what I regard as the failure of some WPI faculty to 
understand the Plan, for I am, so to speak, in the business of visiting and 
understanding educational experimentation, whereas they are in the business of 
teaching electrical engineering or English poetry or whatever the case may be. 
No doubt, there are young recruits to WPI who have had less chance than I to read 



the Two Towers documents. I may even be a more faithful reader of the student 
paper, Newspeak , than they, for which in earlier months--the paper is now ever so 
much better--one could hardly blame anybodyl 

Furthermore, I know that there lins simply been no way for me to overcome 
two handicaps: I joined the Panel because I was interested in the Plan and admired 
its ambitions; and the Panel itself was so to speak identified with "The Adminis- 
tration" even though wo were neither stupid enough nor confined enough to avoid 
hearing many criticisms. But aggressively anti-Plan faculty would hardly be in- 
clined to seek me out. And in meetings with depar tmentr, , I wo'ild not want to 
expose tliem if they felt threatened by my presence. (When I commented on the 
relative sobriety and civility of discourse at faculty meetings, someone said to 
me that our Panel was a factor here: people behaved themselves moru in our 
presence. But that itself, if so.^ distinguished WP I from other institutions 
where the opposite might be the case I) 

1. The Panel 

In the first of o\ir reports submitted to NSF on Decemi)er 21 , 1972, I 
drew an analogy between WPl and a developing country --a country whose very 
remoteness from centers of sophistication and skepticism led to the inauguration 
of a Plan of extraordinary am»bl tiousness and scope. In my observation at other 
educational institutions which fall into similar categories as WPI, faculty members 
come from major res ear ch -or i en ted universities and tell the "natives" how we do 
it at Berkeley or MIT or Ha r vard --some tli ing our hosts hardly need to learn from us 
and which Is rarely helpful. Our Panel was on the whole relatively free of such 
implicit e thnocentr i sm and snobbc?ry. We were in the main not provincial to our 
own institutions, nor indeed convinced that they furnistied the last word for an 
"underdeveloped nation." Instead, for example, Lee Harrisberger could report on 
how Harvey Mudd or Kansas State University was handling comparable problems; John 
Whinnery was familiar with the co-op plan at Antioch; Kenneth Pi cha had a knowledge 
of the ecology of private higher education in New England and its relation to its 
private and public competitors--! could go around the list of Panelists and report 
similar ability to draw on wider segments of academic experience not only in this 
country but elsewhere. 

All of us came to WPl with curiosity, admiration for the aims of tlie 
Plan, willingness to devote our full attention to the entc^rprise not only while 
we were there but also in following documentary materials sent to us in the 
interims between our mee t i ngs --and well aware of tlie dangers any visiting team 



oncounccrs of socin, "PoLeiTikin Villages- while d i f f i cu 1 L i e s and ol,.curiLios rcr,„in 
safely hidden. In some small pnrL, a road.r of our firsL rcporLs lo the instiLu- 
tion might well haw concluded Lhai we were al:no.t caricaturing C. P. Snow-s portrn 
of "the two cultures." in our individual reports, with the sc i enco -and -on;-, i noe r i ng - 
oriented nvmhcrs of the Panel, w!,ile s.^oine, ,.any of tl,c prohlcms of tlie Plan, 
attributLns these to questions of implementation that could bo solved rather 
easily; wl:ile from the first I myself and liruce Mazlish of the Human. ties Division 
at MIT were more inclined to see basic obstacles in the very design of the Plan 
and to believe that nothing is ever a matter of "mere" implementation, particularly 
when one is dealin. with the characteristic idiosyncrasies, temptations to 
anarchism, and alternations between euphoria and despair to b>e found among many 
academicians and intellectuals, .v,. selves included. At the same time, each of 
the Panelists respected t!-,e others and the group as a whole, and in the course of 
our meetings, we became personally attacl,ed to one another, so that it was with 
genuine sadness th.t we have parted company as a cadre. (Xir differences in judging 
various aspects of tne Plan and the Plan as a whole, as argued out among ourselves 
at our private meetings, and as represented candidly in our semi-annual reports, 
were contained within a general framework of sympathy for what has been in many' 
ways the heroic effort of UPI to transform itself, and w,ti, respect for the judge- 
ments each, of us made concerning that effort. 

It does of course not follow from this that allowing the institution to 
select its ov^ Panelists would always work out this way. What gave our work such 
leverage as it may hove had, in direct feedback to the instUution during and 
after our visits, and in indirect feedi,ack to ^SI' periodically and now in this 
report, was the complete candor of the leaders of the Institute and especially of 
Dean William CVogan, who was our particular host and who, as Project Director of 
the ,\SF grant, has carried the main burden of its interpretation to faculty and 
students; while President fK.-or.e Ha.zard !,as carried the message outside, later 
supplemented by Dean of l-iculty Ray [v.lz, vis-a-vis :,SF itself, other g^ranting 
agencies, the iioard of Trustees (,:ho i,ave i,een considerably reconstituted and' 
are no ion:.er provincial to Worcester and tlu. NVw i;n;-land are,,) and the tw- only 
slightly overinppinv, worlds nf schools of eng.ineerin, and experimental under- 
graduate liberal arts c.ll,.,.^, Tb. integrity of t!,is leadership is one of the 
major assets of the P|,„. , ,,,,, sel f -convi need evangelists of 

educational reform in my own work on higher education to be sure that many insti- 
tutions could not be crusted to put to,,ether a Panel that would combine sympathy 
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. .n detachment, nor trust it to reveal to the Panel everytliing without exception 
tfiat Liic Panel wanted to know, witiiout Ln any way hiding difficulties and dilemmas. 

To illustrate: members of the Panel soon began to feel that, if we were 
not seeing bu i 1 t- to-order Potemkin Villages, we were at least meeting undergraduate 
of unusual ar t i cul a teness and, in general, sympathy for th.e Plan. We asked to 
meet a more random assortment of students, and this was made possible at our sub- 
sequent meetings by arranging for us to go as individuals to have lunch in 
fraternity houses, to visit groups in the residence halls, and in my own case by 
invading what many faculty members would consider the privacy of the classroom 
and permitting me to visit classes--! only wish^ I could have done more of that-- 
prior to our Panel meetings. It nevertheless did turn out that we met mainly 
students and faculty wlio were more articulate than average, more sympathetic to 
tlie Plan on the whole, although not invariably; but even in the case of faculty, 
the good luck of being able to a I Lend several open faculty meetings which occurred 
during the course of our Panel meetings gave us an op{)ortunity to see and hear 
some of the more resista' : faculty and to gain a sense of the combination of 
fatalism and intransigence witli which thuy were still responding to the Plan, 
basically unreconciled- Yec it would be quite natural, without any conscious 
effort on tfie part of our hosts, in fact with efforts going in the opposite 
direction, that the students who would seek us out and the faculty likewise would 
tend to be those who were the supporters of the Plan, who tended also to be the 
more articulate even when we met students in groups--here the fraternity houses 
were a helpful exception. 

I conclude that it would not be a good idea for NSF in general to allow 
an institution to which il has made a grant to pick its own Panel, even though In 
this case v/e believe the results may have justified the decision. Rather, it 
would make sense to ask for nominations from the i ns t i tu t i on--no t necessarily 
only from the top leadersliip, for in most of these cases an institution will be 
divided v/itiiin i r.sol f --c^^nd then to analyze the general attitudes toward innovation 
or toward tradition- represented by the nominees and to supplement these from NSF's 
own knowledge of individuals who might contribute both divergent and convergent 
perspectives. I would say that the size of our Panel was about right; we could 
meet for a single conversation around a single table without anyon-- t-iking too 
much air time. But 1 would also insist that tlie chairman of the Panel is of the 
greatest importance as a guard against monopolization of Panel time by a not in- 
considerable number of academic narcissists likely to be engaged in such workl 
Such chairmen are rare in American academic culture today: most have a 
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laisscz-fairo attitude, which advantages the articulate and penalizes the shy; all 
the more, then, individual reports are to be preferred since one cannot count 'on 
having a chairman (a term T prefer for both sexes) who will see that everyone's 
voice and especially minority •.•oic.s get equal air time--or count, as in our case, 
on a spirit of give and take among the Panelists who grew to have respect for each 
other's professional judgment and personal qu.ilities. 

^ The Transportability o f Innovation and the Problem of Evaluation 

In an earlier era, and even now in a good deal of post-baccalaureate 
education in the arts and sciences and oth^T fields, reform-minded governmental 
and foundation officials and educators have f., M.eved that the problem of communi- 
cating the results of what might be called V . at all educational levels was at 
least as serious as the research and development enterprise itself. It was widely 
believed, and I myself believed it, that most colleges and universities did their 
best to imitate tf,e pace-setter private and public universities of world-class 
distinction, wheti.er or not these models were suitable to their particular mandate 
vis-a-vis their student constituencies, the development of their faculty members, 
or the local communities to whom they had respons i b i 1 i ty-and furthermore, that ' 
these imitations were not of the actual practices at major universities and 
university colleges, but of what had been the practice or was believed to be the 
practice currently. The two "Ne.^an Reports" struck this note, as did Alden 
Dunham's volume prepared for the Carnegie Commission, Colleges of the Forgotten 
An;ericans, or my o.^ volume of nearly 20 years ago. Constraint and Variety in 
American Education . I believe that at the level of Ph.D. training in the arts 
and sciences, these verdicts are still in general correc t ;. changes here are intra- 
mural, specific to departments or subdepartmen ts , and wiiile they are spread 
quickly when it comes to research findings, they spread hardly at all when it 
comes to pedagogic or organizational inventiveness. But I believe that the story 
Is now quite different at the undergraduate level, and that, if anything^ the 
modes of communication of what are presumed to be admirable and hence fund-worthy 
innovations spread almost too quickly. 

In discussions with our Panel and with our WPI hosts, I made a compar- 
ison with the "cargo cults" observed by anthropologists, where non-literate people 
would come to believe that ihe white man's goods would arrive as cargo if only 
th. old god. and practices were totally abandoned, thrown in the ocean in many 
cases, and the people believed in the new gods of the white man. Starvation and 
chaos were often the inevitable result; occasionally, a r ev i ta 1 i za t i on movement 
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occurred which saved Llie day, usually whore a leader arose who could sync ret ize 
old and new- -as the Japanese have so notably dcMie in managing to modernize many 
aspects of t:hei.r society while re ta i n inr. t.lie cofies i veness and support structure 
of older traditions. 

In a situation of relatively or evc'n <il*solutely shrinking resources for 
higher education, ever so many private coller,es all over the United States have 
junked v/iiat they have seen as antiquated departmentalism, credit hours, chrono- 
logical seque:.ces, and opted for many features that could also be found in the 
WPI Plan, such an individuated instruction or contract learning, some version of 
pass/no credit grading, competence-based ova. lua t t ons , and so fortli. Some ambitious 
new public institutions have also followed this same route, seeking adult or 
other cons t i tiuTic ies and offering degrees on the basis of external projects, some 
c onp 1 e t ed before matriculation at the ». n s c i t u t I on . 

Thus v;!iat see'r";s to me to be required in ttie present climate is less 
und i sc r im i na t i ng sprea.d of the latest evangelistic proposals for reform, i.e., 
tlie cargo cults of hig:.-. ■: education, and more discriminating analysis ot the 
problems faced by institutions seeking to institute reform. Indeed, one might 
well hope that these institutions would be given a certain protective tariff of 
modest invisibility v;h i 1 e struggling wi tli t}ie sorts of grave and nearly intractable 
prohler.s faced by WPI and otlier pioneering adventurers; the chang^or here as in 
other ove rnm.en ta 1 programs is very much part of the American grain: hoping for 
too much, too soon, and not recognizing all the obstacles, and believing that 
good will is tfie major necessary ingredient for innovative redesign of curriculum. 

T know that this may be and almost certainly is quixotic counsel for 
the institutions and for N'SF itself: one needs to oversell to gain support, and 
then hope tfiat the slieriff will not come around too soon! A sheriff in the form 
of Senator Proxmir-e or the recent terrible Amendment passed by the Hou*^ f 
Representatives vis-a-vis NSF proposals, or in the form of the General Accounting 
Office or otfier government inspecting and auditing agencies. 

I am not suggesting that there are no lessr^ns to be learned from ''PI, 
and til at its historical uniqueness --and T believe it unique for reasons I shall 
present in a momen t- -makes it im.possihle to examine it with an eye to what could 
be done elsev/here. But that eye must be informed by the knowledge of what is 
unique to WP I . 

And l"K-'re a word is in order about the general kind of educational 
evaluation wfiich is built into federal programs currently and into many offices of 
institutional research in colleges awd universities. These are mainly staffed by 
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c-.xporicnc-. IL is, > ov r.vampl^', -xlrcuK-lv im,'-rt.H,l Dr. K,,r..n CW.-n lives 

in Worcosler; llial si:, is -.n .,d.ia„cL I.k;uIl;/ nusnluM- ,u. WP 1 ; ihaL she had an oyv 
for whau one .nir.hL U--rni ihe L lux,;,., r a phv ..I (he inslitulicMi as w,- 1 1 as lUv psyche 
lov-icil altitudes n( t.h,. studeras -,he V.MS sarveyir,)... [■>! r the rmore , tl,e use of 
comparison institution, was an adinira.hle add , i i on t.- the orii'.inal plan I'or 
evaluation, and sin.e a numl-er of the I'mel nav^. some acquaintance with one or 
both of tlu.-se c<:dle,'e.-. (and vith llliiiei. Institute o\ Technol ov.y , to which. ;• 
urant was ..Iso :n..de !-.■ NSl-', with whose prc-ress 1 have tried to keep in touch 
Vicarious! v), tluo. Ll:e result, uit e v,i ! u,i t i or, s h,,ve not heen provinci,il to^HM as 
li.-is boon the n;,,r,. easier, il p,itl.er;i in e va 1 u . 1 1 i on . 

3. V/PI's Uni(|ueness 



T;,,,m. l,,st .>hservit ior,s I'Mrl lo my lirst ol ^ s e r v, 1 1 : on .ahout WP I ' s 
uniqueness, ,il le,,si tie- ..rhit of e x pe r i Den t i n r, ..dleees and universities I 

P„,vo had soni... ci,,u:<e to exinine in tlu- l.o.t decide en" so. Here is .i notable else 
wliicii conlr.idicts the p r e v, . i I , n ,■, n.aion th,U iiome ..u.ird )n-l,red thiculty tend to 
resist reforin, wlule newly lecruited -acultv, especially thr.se wi,o went throujd, 
colle;..e and erarju.ate sc hn , I in the l,at.. l^H.U's, ,are llie wave and h.ope of the future 
At WPI it is perlnips net toe si^on,' to say ti.it it is the home jtu-T'd loy.afist 
racuUy, led byWilli.in Cro.sin hinself, wle., h,-,s spent bin entire life at WPI, who 
are the mainst,iys of and L!:e ere, .tors ed the Plan. At WPI itself, 1 had heard the 
hope e.Kpresse.d tiiat newly re. ru i ted voun... !-,culty would be more flexible, more 
adapt,. hie to the demands o, tie PI,U1. 0, tliis, I w.ls from the outset skeptical. 
For the Plan mak.s such intense demands on f,!cnlty thai it lends, if seriously 
atu-nded to, to alter the creer p.itterr^s of those faculty m.emhers who come will, 
newly minted doctorates lo the instiluMon. For example, my first advice to WPI 
in recr.^tinn social scientists w,.s ihil ihey do their best lo secure adjunct 
faculty from oufits like A. D. bittl.^ or Al-.t Associates, rather than recruit 
economists or political scm-nti<,ls ir, lined at leadin;-. universities, for tiie latter 
would not want to en,.a:,-e in prr,,ect wo,,- -...Mth civil engineers but rather write 
articles for the journals whic!; would ..ive them visihiMiy and prevent the:r 
cannibalizatfon hv tiie hi,eh demands of the Plan. In f.e.t, one of the innoc'tces 
with which many enu i noe r schools have emb.irked on e.foris to -humnn i ze" them- 
selves has been tl:e h.^Hef that peopio m soc.I sciences are on'y waiting, to 
hear from po 1 i c y -o r i en t ed engineers .,nd n.itural scientists in order to respond in 
the latter's terms; whereas, of course, most will want to respond in terms of 
ti,..ir own discipline and the narrow t.iriff hound.iries in wh.ich they ha-e be., n 
tra i ncd . 
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In Lh.'ir, ,s..n..u-, WIT fiM-iiislK.s .1 ,r„i r Vf hui s i 1 I us t r,'U. i on wliicli 1 think can 
bo ,v.'n...ral.ixo(J: n,un..lv, t smiu. 1 lIt hrsL chances for r.-form li.. in instiLu- 
tions v/iLl, a loyalist lacuUy, with no otluM^ oppo r Lu n i t i s ,-lsewl,cro, who caro 
.ilumL th. insLiau ion's survival in pa ,- L oul of loyalty and idonlisn,, and in part. 
!.u.-cau.u> i- is tl,... only s(Mirce cl their ,v,vn acadomic survival. 1 sliould ad<! t;hat 
i.n my own ca;e, on,, of Lh,. roasons 1 w,s l,appv Lo servo on the .N'Si'- Panel was my 
beliei- that tiK- best chance for rcfom of undergraduate curricula may lie precisely 
in the more conservative institutions: ,.ith,er conservative by reason of location, 
as in some of tiie Soutliern institutions, or in tiie mountain state^-, or in the 
dcMioKU national colie,es, or by reas<,n of the ,.andate of the institution and tl:e 
faculty it lias acquired, as with WP 1 . 

And here, WP I , so far as I cm dote-rmine, really is uni(,ue. Thus, 1 
have studied the ca ta 1 o^.ues of Stevens Institute, of Clark.son; 1 have visited 
Rensselaer Polytechnic Institute and .have a 1 i 1 1 I <• sense of Rose -Iln I man , have 
visited Case when it -as still Case, and Rice a.,d otie.r h i ;;h technolo.uy institu- 
tions; t!)ere is nor.e which has as in-bred a faculty as WP 1 , or even comes close, 
a.nd none 1 car. thi,:k of it the noment where th.e delay between the baccalaureate 
and the doctoral de.-.ree is as l.-.n,, as in the case of WP I where a number of faculty 
.-.■ul graduates of WPf, took a :r,aslers there after they had started teachi,,, there, 
and then perhans .-.ot a doctorate a dozer, vears later at Clark or Boston Univer- 
sity. Or have net ,.otten a doctorate a all. (They are tenured in by a kind of 
..■,randfati,e, clause which was necessary if the Plan v.-as to have a chance; hut many 
are still assistant professors in their 40's or even older, or associate professors 
':bou3h they have been a f WPf for a .p.a^f.a- cer,tury-a problem of the limited 
incentives WPI has at it. disposal and, sin.- its fin.ancial incentives are so 
liniited, th.e need to pr^.serve titular incentives as marks of approbation, thouej, 
these are ol ten conf..rred too slowly in lernns of t i me - ; n -.-zrade with the daia-er of 
iositi," somr. of the most on ts : md i nf; faculty who are mobile.) 

" in its recrui t::-ent -I" faculty and the cor re s pond i ni; 

insulation, it is also ,omewhar i d i os vnc ra t i c in !:avin, b.en run by a hi^^h 
n-alitary off:eer at U:e very time the Plan vns adumbrTed. 1 myself believe that 
thovou.n-goin. educational reforr. comes from the top with levera>:e from outside 
agencies such es NSF, .ltn,„u.h suppr.rt, of course, is needed from faculty, too. 
And chus it is not enou-,h if ,,n institution is to transform itself as greatly as 
WPI has hoped to do, to have fail f.culty support if one does not have support 
from tr,e hierarchy, be.innin. with ti:e i'-„a rd of Trustees nv.l , c.rtainly in the 
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c.iso of .'1 h.icc/1 1 .in rt'ti I f* 'it'liodl iiKv^t of whos^' y r,u In, lU's r,n on (n (lir-rrl ^'iiip 1 oyinm t. , 
anion*', or:i[)loyors as W(0 1 . 

This un i fiuiMit*'; s , it' 1 am ri/.liL a 1m in 1 t iir UuM, <»l WIM , at lr,ist aiiion*', 
privat.o scliool^^ o\ ru^*. i himm" i iv.'.-) i a l«'ssnn in rrvrrsr !'(m <Wii('i" inst itulioip-. : 
it., su V/'a"; l.'i v;Iit'ii ncM. tc^ s l a r' t. rrl'oms il' t.lic ' atf to wii< > I cia 1 c , rat. IilM' llian, 
!'(ir t'xai;i() 1 f ' , as .it. Illinois 1 n s t. i Ln 1. 1.' ol' Trclaio I o^-. s- , parLiI iuntal o t' t iiiLci n 
sr[')arat<' cadi'o who, whatf^'ri- liiLMr aclnal mt.» r i t , may ho raM',atahHl .is a hunch of 
I'reaks hy I: he rov.nl a r tacnir. y. i'u i' t. !u' riiio ro , v;hilo the h i s t. oim ca 1 i d i o'o/iu- ra*; v "I 
WP I ii'iplios ihaL i t. s ta^Lirn fn"r)i'a-ai;i. is non - t. r an ^^ po r t. a h 1 r in nwv j nd v.nnMi t. , Tor 
ln.Ma.' E^-au'l is i r; rul. 1 ai'rt'omrn t_ , it.. o{ c'inrso {h)i's n(>t- I'<^1 low l.liat. spc^ci I \ c 

■'.•aLurt'S cannot, hr incir.lilit'd t.o suit i. ho 1 oc.i I c. oalv.xt. (d (^t. hrr insl it. at ions, 
sr>:^-,,,' I 11 ! riv', whicii o I" conrso is aln-arlv ! i;i pi:)<Mn n/ as WP f ta'C-.'ivos a s L la.'am of 
vi'^ildi"-- aiu.l as mir P.u^rl it si- If flisiMissos the rxprriruail, . o-; ! cm ^-xMivplo 1 mvsol! 
did aL a iiu-oLinv ni' the i\(hica t i on 1 1 St.ai'l' Sts-ana?- in WashinvJfHi, D.C, in hannary, 
and a M i n !)ri«.'l'ly in i c omiiu.aU . 1 1" / on c omp^M. sm tc i ■ - !.m s rd odacat-ioa at. l.ho Airiorican 
Kdnca L i (Via 1 Kt.'so.u-ch As ;-u)c i a L i on mrotinr.s lal^!' t.h i s sprmui;. 

I.nfio'jd, one of tin- v;idt']y .;p[:il i cai^l o "Irssons" oT Lho \-lV\ rnta;r])i"iso \ r-> 
l\\v j nr{ r.'a-'n t. that" ijiPiOVilion f"o*|ii i rt.'S "t^hiid-" iMtiior' t.liati "(.hin" adm i n i s t. )%a I i on s . 
The s i vn i r i canc(.' '.) i" this Irssnpi n^'rcls and" rl i i^, i n^, in . a^ ta"a wln.ai rncvsL Tacnl. Ly aro 
\'a i n t.aiou /.l I in Iw-liovu LhaL, i. 1' t_hev on 1 v v/aniLfd ta^, t.la.'V conlti !.h> adfii i n i s L raa t o r s , 
since iL rf^rpiirt'S only t.ho amhiLion of an, idioL and no spvcin.! l,alonll Inirt^lior- 
more, in aai era o[ shrinkin;'^ hudh'ot..s, facnlt^y are ,i 1 1 1.' r^' i c In any i na: rLsnsc* in t.iie 
s i 7.e of adm i n i s t_ ra L i on eiLiier ahsoluLely or relaLivc^ly, or in t.he c ompen s,a t, i on ol' 
adm i n i r> L ra Lors . 01 d - fa s h i on tul American an tj -an l:hor i Ly fe^'liru'.s horL' comhine v/i Lh 
en-ry and spleen. WPf is OKpfcially ] iva lau; 1 v in this i"''Sf)ocL hw.'causc iL had l)e<Mi 
run h i.i- ra rch i ca L 1 y and Lherefore rt'cia i rt.Tl only a "lean" adm i n i s I. ?"a L i cjn , and e^von 
though Pre'sident Cvorr.o l[azz,ard has he'?n ,ide[)t:. .U: recruiting' additiional source.s 
ry f Ol 1 L s i d e s vi p o r L as v;e 11 , i s m,i i p, I a i n i n and s t. r e ; i l i i . ai i {; s u p p o r L f r om a m o la ' 
cosmopo L i ti.an IVva rd of Trustees, iie h/is inevit.ahly inov(.al inLo an eiaa of co- 
dc'. ^-Ti i.n a L i on v/hen f.aculLy .and st^udcaiLs insist on t)ein,f; in on ch'cisions and v/ficai 
i :. 's imf^orLanL lo persuade ,ar^d ik.i lr)ne. er t"easihl(^ Lo command. 

Even i.n a mor*' ; la r I" i c i [)a t orv lmm, had WPI conLinuL'd i t_s cu r i cu 1 u;n , iL 
mi.r, h iia. ve mnnatM-'d v/iLh i 1. s ,nres,-MiL lo^aO. of aalmi i n i s L r a t i on . But iL i s my convic- 
tion r r o'^'^ f • :-: am i n i n e, f • d a c a l ! "j n a I. e x e im n !. s \ n ma n y d i f ' T e r e n L milieux, [ j r i va L e and 
public, LhaL i I \:.\\>?y ,'ire l(> succr'<.'d f.hey require an ^"ilmost un')e 1 i ev/ih 1 1..' vi^u lance 
}-.']/ adm i n L s L ra Lo rs , (.aidless persurision .hkI a L Umi L i on to rletail, and henc<.' much 
l.ir-:er adm in. i s L r-\ t i on t.ltan is rerpa L r-',.'d :ii:apLy Lo keep '.'dn^: <alonr. Lraditional 
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Inu.s. And pr..cis,.|y ,..<,,u„o wl„,,. WPl has sc .uu to ,io is so uu.l n.v.„npi„. 
of us whol,. p,-„c.<lu,.,., r,-n,:, nc.o M . cl .kI,,, i s s i . ,n s c , tone. -1,.. s .,1 and p.oj,. 

Us lacuUy aro f,,,- ,1,.. n.ost pa,-,: willin, Lo ,,-a,U, and U,.. adm i n i s L .a U is 
"aLurally hcsiuun ,.o respond lo ,J,.. n.eds po.n.ed ou, hv our Pon.I for 1-oar of 
••.rousin, Uu-Uu.r racul.v r, .son t rvn . - roson nn,.,, wl.ich couh, load in tl,o ond to 

'-PNos in tlu. An,orican ,rain ,or onM-onch-d i„,-,o.. 
'^--n CO ".ana.onuMU.'' Thus, i„ one ou ra e i n . o.por- 
.:lsowhoro, -i.S..' i.sol,- .i,Ja provido a cor.ain lovora.uo horo, as n 
holps inauKUraU. o.hor now oducau'.onal vonLuros, „y sooin. to it that rocipionts 
understand t :,o nood , or a -thicK" ,k,. i n i s t ra t i „n ra,.hor than ono as ovoro.tondod 

is now tho .ase at WP , . ,t couid t sorvo to lo,iti.ato, as our Pane, has 

.•xin.nditures on ad,:u n i s t ra t. i o„. ovon in a t i .o of retrenci,- 

' ■^'■^^^""■-'^ '--'y in jest that e xpo r i .,en t i n >■ institutions 

'^-•'l a vice president :n char,... o, visitors! As the WP I Plan has .ained 

'"-^^ '---'-^ -^'^ — wil, conu., and their r<.ce„tion ia , 

-"-'->■ ^' ^■^^•■>-P-ise forward Tro.n dav Lo dav. Thus , 

^"""^^ ' ^'-^ - ™-'<" at the .ducation.l Sta.-f Se.nioM- 

had result'-d in tiie plaiiiiorl "'icii,- , , r 

• " •'^•'^■^ nenoers ot the i-,SS to WPT in the chu's 

in..ediate,y ahead. And yet 1 r-co.n i ze that in a situation o i" tremendous stress 
where there is stil, a .ood deal of lafnt hostility to t.he Plan a.on. faculty 

---'---s recruited since the Plan went into effect, evn 
^iK-u.h hy no neans all of ti,e. en... hecause of the Plan), ti,ose who hear the 
P-dens of the Plan, .oth in ti.. faculty and in the administration, need the .oral 
support such .isi,.ors hrin.-need to feel that what they are doin. has si^nific- 
>or underKraduate education in .en-ral and engineering educntion in particular. 

1: JJi'^ Overall S i r:n i f i cance of the WPl Plan 

So far, I have touched upon the idiosyncrasv of the Plan without n-.akin. 
lenr just what is unic,u,. ahout it. What is u-:,ue is a co.hination of various ' 
en-nts, each one of whic': can h... tound elsewhere at retail, hut far as 1 
know, nowhere else ns a total enterprise. 



:inc 



el 



^l^_J^olUaoci_^^ There is certainly noLhin, novel ah^.ut Oper 

Admissions: state colleges and unrversrties have had de facto Open Ad.ission. 

Ion, tin..e, and prohahly the .ajority of private colleges have had Op.n 
Adn„ssions also, on , v pretendin, to h. selective and lackin. a sufficientlv lar^-.. 
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i c.'inl j)0()I t.o l>i' sc 1 (.-c I i vc in piMClict?: in oilier word;;, most. pi'iv:>Lr co 1 1 (')\t>s 
arc pr.ic f. L c i nj'. wh.iL PirsDiis Coll^ryA', t.o its uiui(»tiiVo ^'l^^'^'^V pr^.icluHl . Mul 
\*ry',()t, i .1 1 Adini s:; 1 ons is luU a L all t. ln^ sar.if as 0\)i>i\ Adin i m; i ( )i i s . It is an rllo!"' 
la woidv nu I. with sLudtMita;, holfi d i r(.'c L ! y and t. lirouj-h tlu'ii' liiidi school t.rac!i<o-s 
.111(1 v,iiidanco counsu 1 i>r--; , wIu.'tduM* WIM is soim- 1 ii i nj; t'lM.sihlf lor llu'rii, and Vvdic L ho r 
Llioy an- capahb- ol" iu-t iinj^. on iIilstiso 1 vos rnc^in-h i.n lako risks ol" cnfry. As 

1 roinarkcd at. tJir Liiiu' oi oiir first visit, tluM-i.- is al\>/ays Llio danvu'r of what 
i:iij',hL Ih,' callod tlio oroucho Marx syndi-oi^U': if 1 ^.^-t aciinitt^'d '>(i (^asilv to V/Pl , 
is it v/(M*l^li a 1 1 end i PiT. ! But under* t.lie p^' rc o f) L i V(.- dii-ccli(Mi tho tcu'riu-r Director 

o! Admi,ssions, n(.n-/ al Middlehury Colle^.e, V/P I made a v'.i-nuine atttsnja to ask 
students to ansv/er the cjuest. ion for themselves, which reipiired a :nn.ch clesto' 
analysis 'nv t:hem of what WPI could oft'er and what they could ofl'er than is true 
in .v.-neral at tliu 1 h r-'ui- K'Vel, where student, choica^s arc- often so whim^;ica! 
or I'uidefl l-y whi-re they feel it is pros t i ^'.e !u 1 to j- e t in, whetfiej- to their educa- 
Lioiiil ad van Lt:-'.o ^r mU . WP 1 asks {)r-(;s pec L i ve students to look a. t Lfo' cpiostion 
(>f "value added" in. a serious way, '..Ovi) 1 a i n i n what it is that tlu-y seek :nvl wh.at 
it is stu(h.'nt.s should h/iv'e in tht.' v/ay of coiinitive e(jUipinont and o\ nu j t i v.i t i on in 
ordt.T to make a. r-.o n[ it. To be sure, th'.'y actively d i sc ou r-a,r,e studcaits v/ho in 
their iuci/;ment ,ire not likely to succeijd, I'or the sa.!:e of those studiMits and iOr 
til*,' sake of othc^rs who ma> lie demoralized hy scekin;; to L.t^-ach them or keep peer 
com^jany with; Lhem. lUi l it" a. deterir.ined student waiits to attend V/P i , he or she 
can do so /it risk, knowinr^ that entry does fiot moan aut(,Mnatic advancement, lot 
/ilont i.:radua t i oti . And in some case-s, tiijy policy has worked out well, illustratir. 
v/liat we all recop.nize: namely tliat wliile test scores and hi^^h school records are 
useful iru'ormation to have, students ma"/ possess information about tlu.'mselves 
wh.icfi tfiey voUmtec-r only by m.akinij, tlie i)et on themselves that Nep.otiated 
Admissions permits. Thus there are students at WPI ;-/ho wore bored in hi^h school 
and had poor records, but w!io came alive under the possibility WPI offc^rs for 
individuated instruction, tliourrb of course there are alsc^ examples of mis judgment 
by students of their cap/icities either co;";n i t i vely or, more difficult to assess, 
in terms of pertinacity v/ithout the constant spur of tiie boot camp procedures 
characteristic of traditional engineering schools. 

ae o t i a. ted Ad m i s s i on s Is by no means u n 1 ve r s a 1 1 y e s t e e tne d either by 
faculty or students at WP f . rh(>re is some l^elief, but little evidence, that it 
has lowered standards; It seemis to me more likely that it has helped to bifurcate 
the recent enterin,^: classes, brin;-^inr. WPI botfi somc^ exceptionally talented student 
v/.ho would never have considered it nith-.^rto, and some who miid't not liave been 
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adrnUt,..! hi Llirri.,,--,,] i|,,H,j.|, t.|,is Lva li.ird l.u .^crt o.it Ifcn I hr n, .,,r - i I 

II iiiiTi' I'n.'s I. i J',. I u I 



furl lt> ri'cl-uil iK.pwi: i I (■•! ,111(1 won,,. 11 in c>m;i|),' l i l i < mi wil.li 



in.:li Lul ';ucli l; .UMrl.v MIT which cui ,>ri..f nuwc I.,, >;r"Hps prcv i I v i,,- 

rroqiU'i.t. f,N- ii; i I i,. hi,-,h U'chno 1 . n: v .md hi,.|; -u-i.^iicc. 



h. Cri'S'. ! II,. t 



iJ'vid,' . In UiiiicMl St, lie 



contrast U. oUht p.irts : Lho v/.M-ld, . mi i lu.,. r i n,; Lends to he .'i "idrst e,e ne . li .,„ " 

''^ "'I'"-'! P"i-t: of entry for- hrijdit youns; men from h,i cd.; roinuh.; of 
modosL means and .Miiiv,Uion, often y..une, cien for wlioni the h.isenenl workshop o r 
an interest in sciep.ce 1" i c t i on h.is nnde it possihle lor them to ,,void the supposed 
"naturilness" e, l cc-duc'i t i on in the teen.ir.e vsirs (.i love for horses pl,iys some- 
Lhinr, of the s.ime role for womenM. This recruitment to e n. i nee r i n-, schools ,-,lsn 
reflects the tact th,,t enj- i nee r i is not seen ,,s ,in independent prolession in 
tlK^- way th,,t nierlicine ,,nd I ,iw ,h-o Coften m i s t uko.i 1 y ) rev,.irde<l !:v the childrcu, ol 
li.e afri,„.,u who, in s.-ekin,. wh,it tlu.y so olten. d o.m,-U i c , , 11 y de.|ine ,-.s ' 'ns.. , , n i n e, f u 1 
work" mean hy th.iL plus.se-. "noho^iv's the ho.s of nie;" While ,, t WPI 1 found ,i 
h.andful of students wh,. were the..selves children of en^iineers, dau;-.hters .-i s well 
as sons, this is extr-.ielv r,,re-.-ln corip,. r i son , for ex.imple, with the sita,itio,i 
i-n a medical school, wiiere r-„inv stiulents ,ire rel.'itives of ph v i c i ,-in s . 

Faculty tcsudiine, the hum.mities in ,in enp i ne.e r i n;,. school tend m | r,ok ,s t 
thoniselvs with even nor.e sell-piiy th.m is i;he cse t od.iy will, f.iculty .vsie r,, 1 1 y . 
Thev see their m.md.it,. ,,s rescuinc ,i l ,_,w unon:; the isi r ha r i , i ns for tie truths of 



culture or, in the frms just po.:,.,d, ,.skinn students to make .i tw 



o-;,;(uii' r,'. I i on 



iamp within the spin of ,i sin.^le four-year ha c c a i :u. re,i t pro,;r,im. They ro.sird it 
as victory if they isive "c ve r ted " ,i scudont out of en;; i neer i n;,; .nnd into ,-i 
supp<,sed!y more hum.uie field. Even .,t institutions ,-.s diversified ,i-. MTT or C, 1 
Tech. !„ive he.cr.me, o.ne can f i n,-l such .it-itudes; ,is my l.,neM,ne,e su.,.ests, 1 find 
such .ittitudes snoid.)is!i ,ind de p I oi- i i; ! ^ . 

My own hope i:,-,s nlw.v.'s 1 n l}:;> te.ichers of the ;,um,.in i t i es in schools 

devoted to en,in.eerin,: .md sci.n.ce will not sc.ek tom.ikc. con,verts nor to cr-s.te 
disaffected nnd nli-n.itod ene.ineer.. Inste.id, I would wnnt them to find connec- 
tions hetween wl,,u th-v do ,,nd w!„-,t their students are likely to do witidn tile 
::Mny mansio-.s o, .ui.ineerins ,nd schuice. fn the case of per'^ormin:. music, t!:is 
i^ oasv enou;di; at heist ,imone sch^ntists .,nd to scne d-.ree ,ision, e,n;ineers, 
musical perform.ince as well is musical interest is widespread. iiut to .:et 
sLudent;s at an institution like WPf to und-rs.,and .science as itself one of the 
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liucMd i 1 i V.' i 1 f 1 I lie i i d n i' I I ir 1 . 1 1- 11 I t V ill till' t luri, I ! 1 i ( i < • ' . is i m > i i 1 1. 1 1 c 1 v <l i I I t cii 1 I , 
!' (~>r t i M' r»' . t f< ■ ! i.'v; j u ■ i tp 1 i > in 1. 1 ii.- I ui' mi i i i i s v;! , i r » • c . i p. i h 1 < • i > t snr ! i , ii i * ■ 1 t ( > i ! 

i cui ';pM,ilv- v; i t 1 1 p' ' r n i ■ i ! 1 in;,' 'it-ro Im'c.iu'U" t!uM'(.' i' lui m| ;:iv 

()v;n VMU'lv Vv'iiiM'r I 11 I tell Ic'i; s ' h- c t" . •> ' M 1 il,,in in llii<; I'lir. A; .iimimuic v/iMiM- 
pv;ii 1 1 [ !<1 r I'y, r, M 1. 1' n.ijfir v.ms in h i i h: ! it 'i;n' (.■ . i ! . v. i . 'i u- 1 ■ .Mid v.'lm I ic 1 i i • \'r v.'c iri' 

L i I 1 -lu i [ul u >; t I' ! , 1 I '.ol' i <• 1 s' di, i 1. 1 ■ . >m i pt ^ I - i ; idu s I i' i . i 1 ,! I L i t ud c . , I I • > t it 
sdi t i ,1 I to • 1. rid n | 1 1 ic in 1 1 i ^ m i t li. 1 1 t vduM' >; id t I ii' ! iiiin.ii i it i r <; .iff iu«c < s i r i 1 v 
ir.ort* fiui:Min- lh.ni ttMid:rr's n 1" pliv-. icnl cd i U'V or . i"< wmu I i cm 1 < • n ■ ■ i n* ■ r i" i n • r 
th.it. tdio i r smIm.'lIs ire nrc r r i 1 v :::orr MNfiMt i n>', . di nvr \'( • r" , vdirro.i'; in ;; \- 
!. t' ic 1; i tv.- .It d.irvij-d I !in\'i' I'ound no [u-o!!.'-; . ■ t. ill in. oprnin.- up ili*' )! 
.(;io':Ci"; md ! nr-:nn i I i < 'S tor siuri-nils in 'ho Hi vis ion o! I'^n ojm ■ r* i n md Appliorl 
f! i V s i c s oi- in oi hr r 'n; i • ' n t, i f i c ' i o 1 d s , i i ; i V'- ! ifon n 1 :;'.o', ( t o ( ,i i ! v n n sn c c o >o; t n 1 in 
.•"ttin/ L ud' n^ v.'ino ro;-'U~d t ! io:;;s . d Vt ■ ns 'in''.nnr, Ifr.iM';.' t!i..'V r.ninul ro.id n 
t.;i!)!'-, to cro^o-; t fiivtdo nvio" lo !!n.' itt!;..r sid" .md (m n ppr-»'C i i t o Iho :nn .-,[1 i ' i <' • 'H I 
i^jhi-'/^-'-tsii sci-nc" nnd t < !;!n. d o,- v . And i^l nfinr-o' I d-nl witfi n ^^Indonl f-odv 

on. llh" scinnc" ^. idf vdio in ;:-nn.;/ i.onMS !i.i\s- c!").nn i'.ir'.'ind ovm" f'n. 1 Toch (M' i c o 
C'T MM' hoc.! no' i. !:•■'/ ■.-.■nito'd t_r) [i r'o s o r ::u' opt ion ->! :-:co/in'.' nv;. iv li'Oiii '^cionco- < r 
11. niny ml" r^.ol in cnl i n.(.^ li .(S':'>' ■ 1 vo s lo liic cr.n-.pnnv (^1' l"o ! 1 f^,./ sc io-n, t i s L s .nid 
n-n •'. i n.o" r s . A 1 t .^r.o t_ } k- r Loo ::.n:iy (d !. hi^'v; nrc nonvortcd, " linil I hnvo i-o pon l < ■(! 1 
V- o;;:j) 1 n i n,*.'fi li,*- "iMMin dr.iin" ; ■ . 1 o 1 nv; ,,nd lo slv u- ;:iO.!snr<- r:orl i c i n-,' Cnon-o- 

aliy i:(-)L lorinv .i Tiold o I' !, i di srionc*''', )v/ 
and sc ! ''hL i I ! c c i i 1 i /. 1 1 i on . 



' r ( ir: I ! M,' I u.' n T- [ o \ on r i nidn s U" i n 



;lnd('t!Ls it. WPl ..rn n(>l Lht 



n ' ' , n 



i d o o I on i c . 1 I , rn d o. t i vo I y n i t' i u o n t 



^-iLUflonLs of the fvy I.t.'nn.UL' , nlthf.ju/h of c'Vii'st^ Lho!-(> .irn n t'ow rxc^pLions; 'iic 
LerrifiLnrion. of 'nnriy of l!k>::: is lo disi'iis'. l. !n' iinir;.in i t_ [ cs ns "cullurni h-n 1 ] " or, 
:nuc:i ''is tdu'V ne-'. ird i ruins t r i n I v-nm a n on-,» n* L , ns n "sofL (npi.ir^n" tor ifu- v;<.'nl< in 
I.f.'.nrt. vc r Lhn I s , r^.;^pi^ t. i i i s initial I'nsislanco^ I !navo i^t-L-ri iinprt'ssnrl liy 

dtn'.'.ro': t:c) v/hich, i ti pari ro ; lot: Li in-. Lho nj.'V/ Plm, V/IM slndotUs i ni I Ik? courst,' 
of our Lhrtjf; yt.mrs of -.-{siLs liivo h.'C(')n" irc^iro aL fio*:.' v;iLii Llic 1 inri.Hi i I i n ^; .nvl 
h.-iV'o >-vcr\ t'onnri ai-'..nnis f)f conit.acL vdiicfi -iniio..' Itm hn;.,aiM' L i <'.s tiiorn t iiaii a kind of 
ndoss for pros })i'C L i ve ':m tn i ;n. • !' s ov (or cncki til [iirlv c c)!] vo rs.i t, i on when o-k.^ c anno I 
avoid r-nconn t: n r i rv: fniri/il'-sl Tiiis is Liocanso WPT lias i^Mni/'-d in s p i l of its 1 ov/ 
s a 1 a r i • • and, in L ! : o v;( > r ■ I r 1 of • 1 1 n 1 i 1 " r* a ]. . i r L , 1 r " pn I » ' and \m s 1 ! ; i 1 i t y (as 
rlistin. cL fr^r:: its ! .ir ■■/irl.^r' or!.;il <)f roco'/, n. i L i on i - n i y i n ro r i rpn ) Lo r"crn!L 
f.'i cully in Lnn I inr;i.-uM t: i f • s of rart- dodicaLion v/!io ar-- riol a in! an lo ■"■a'^f r(>nvorts- 
To il Ins' r.'ilo: onn oi' *di" !ao^';L i :;:a n. i in 1 1 ! Vf ■ c r ci'-, s -d i so i inary/ ccjui'scs 
i von al WPl v;as or.-- '.ri LinliL .iP/l Visirjn st-v^'ral voar'; /n,-, o vdiicli d'-alf. v; i 1 1 1 



VIM on r 



I '-fU-c ,||u| ! rr 



' ^" ill;' I lu 



fV' I lie:; t ;,, 



MM f fiipor.in,. i ( V 



' vr 1 ,,r ! Im. i r 
' II ( Ik 



fV II! .) 



'I' IS : ,1 i 1 ,. 



Us I, , ( 1 



I-/} 



'Xf 



' ! ' H 1 1 I.. 1 V 



^"c^:"'-"-i-rr| to 



■■M/:r<l 



' ^'"^^ position would = 



At r,tfi(.w 



I c i t 1 r ) 



df> ru'.)! r, j f 
in Lfioir nw:: 

? f ' o k L c) s : . ■ ■ • 
who Lonch t^,-;. 



^^^■^•■^'^^-^ own 



'"^'^^^^-^^^'-'riL, ,.ncj tlKMr lack oj 
-'f'Posrcfly more- nr 



'"'^'""^ '^^wd.ML. Lo .raduaL. scl..d 

- ^^P^ ^^^^ ^^^^^ 

■•■ '-^-'^-r-n, and sci.nc even at a Li.o wh.-n 

f:ko... n ,;d ' M . 



ar tdu^ 



^'i-ir last voar 



r ( ' 



o:a- Li; i i 



^- nt ) on J isol f a^ 
■^■'okf^d by tili.' PI. in 



■^^1 i.n Car^i'a- i r] 



, anri rcnnr f ^ 



^^^^ ^ ■"M.s ar-ioun t: of d 



i I 



I 5 



ERIC 



t 1 ,! i : ;; • I t,-- ^ !" i •/ .i. : i i ^^l i ' ■ ' 

1 < '(M M < - > ■ I' i : > I : r; ; ; . i; n i i* i 1 p ' , i ' ' i ; i ■ . 

; i i ^. r I >\'' • r i • . ' t < ■ r ' i .( ■ 'if'.' I : ;■,(' I : ; 1 1 i ; : . 



I > ■■ 1 ! ■ I ■ , , ' r .1 i ; ■ ! M .• 1 ! n ' i T ( ■ ' , ■ ' i I i ' ■ • ' I i 1 i 

1 1 ; t t f > ■ • - • i ; 1 p I o^' !' .'i':.' . 1 : ' . i | - r i i i - 

■ 11' I Ik • 1 ' ■ I ! r I I ] 1 ( - ( I i. • r w! ,n , 

■ ■ i \\ i ' ' 1 I 1 I , I I I 'I ic ; ; I i'. » • . \ 1 i \' i I ; 

I ; ■■■ -I I - l i; I I'll . I). !'!■■ r,,;'. ■ . 'M i - 



■ ' ■• v;ri 1"l ■.-.■.v: ! i ), ■[ 



, ; i V *. ' ' ■ • c i . " * , I ' . • i >; f -Wi' 

f 'v'", i-i : t i "'^ .11 r :. . '['!■ i Ii,!-; 
( i , ■:;')' '.)>■]■'.■ \' i s - . i - \' I ■ . ' : 1 ■ ' i r: ^ ■ I r in 

i !. i ■, ■ r"< ■ 1 V )C c i J i I in;', i ] . 

,] f : PI /in ;i i ;::s : r>i- t Wr i i 

v;I I' ) is n t Llu' sn;:ir L i : cnji^/.,' I 



• • ■ c I i n I c. ■ i 1 c ' >v:.]'u ■ 



' ■if-r- i):-vn so -mr!; Li 1 ■ ' 

is ."1 rar i t V . IL c^r's-s ,'i!)Oi:l 



i s<'/' in iIm' WIM I'lnn ni' In 
^.-v;: (■[--■ ! i ''s r I )■ f i t hor . In I. Im> 
[ ii f i t V r I r s t. uri < - n t. s wf>'. i 1 f i pt ■ r - 
i . f s , ; : id; t in ■ in- v/fn 1 1 fl 1 " ■ 



1 . 1 ■ p r 1 1 : ' ! ■ 1 : - , 
pi i nn r' y " v;n r 
y s!:un id if 
I.--,,.- in 



; ■MS 1 h I : .: M ! nil, 
• ! ■ /i . i n I ' • In ! :ic ( , it 
! i '.c i o 1 i : ■ i:- ; 'n^ I )... itnu - 1 V( 



(> 7 



ERIC 



'^''"•"■"'■■^ " ••■"-"■.li.r., iM ,,i„>il„.r. Mms( I,u.,,I(v inrniln.,-; ,,, , ■ , i .um, I , , I 

'"'"^ iM;..,.!i.:,..ipl i;: ,,v in r,v , .1 , ■ , , ■ r V. , , i - -„ , „ -n I i ■, . , | , 1 iM.,rv 

^iMl i -ii'.r ipl iM,,,-v. M>M,I >;..,„■■;,.; whirl,.,,,. I,.,i:„..| i • , I , ■ , . I i ■ ; - 
'■'I'' i'lM il,,l i,,,,., wl,i,-l, l,,ivr i.;|,..>l .l,.|MrMn..n|.; .■.i,:,,,|v 

'■'"■'^ ■■Mri:,..,., ,.,11,,; ,,!:„„, U.; I,..,- | „ • i . , | , v , Inlh.w,.! i^v ,, 

•^'"'•'^ >Mi-r--an-l i:„M„wl,i|.. , ,„ |, . ,, I s a,-,, m,,,,,, (,, ,„,, , |,., , , 

"'•'''•^ U>>v,!„.rl rhMs ■■„,.l, IMS.;,..; ,.„■ i , . t. nl i s . i p i i „, , , ,,..,cl,i„r .,,,,1 

•^'"■"'*'>'' '^'^ iM,l,.i:„.iU i,-. ,u..i,l..nir i,,.;t it, .Lions Ih.u, i„ ; „ .; i ,■ i ,, i ,„■ 

>-s.,il, v;l,..,,. p,.,,pl,, t 1 „. , , ,„ 

[••'.illy Icirn isicl, <,i.,i,i.i- ' i isid,. i,. 

T!ic IQP w.,.; |. 



M f ,ll;(| 

■^"1 V i (.■,i,u- I I ipp! i ,.,| pis ,ji I ,S".s . 

' "I" ■■'■ch !>is,|.l ,s:,-M,- i,.;,t,H i,Mi. In,t v;!,,.,s. 

do,.H on<. l.-Kl.sv ri.cniil r.iciliv in I 1... socini -^e i wl,,, ,,,■< 

not r.irvr i V rli.. I , ,r i c i 1 .' ( s ■ |- 1 . , i ii I i i i 
it is |,..!-Ii.ip.; ,.v,.n ::,! ,s|,., i ,.,■,,!,,,:■! i ^ 
rc.uiily conft.'i.;, ,, rii.l). v.'lio ,,, 
Li„- Council n,- K,.,,no,:;ic A.lvis, rs i ,i.o,>,..!,l to i,o -1, .«:,■..,.,•,,■<! 1 v :.,ol,i1,. i n t ,^ 1 1 , .c t,n. , I I v 
'^"^ '-'l^i-V-' !-,ilinn ,t .1 -siior „niv,.,-.i,v v;i,..ro H.,. ,1 i •; r i p U- s i , i p ,,1 i,is 

'^"^'■i-'l Pr,.ci.-s,.lv .,„,.,„s... l-,.. soci,.,l s,;i,.„o.s a,-,. r.l.Uiv... nov; 

conuT... to .u:a<lo::,i,,, ^i, !:,.„, , ,„,,;,.,,,„, ,,,„,.,, ,,i„„^„^^ , 

S 1 V»' S .l.-^ "pi 



■ IS V in ::iv < >wn I 1 d t)i sc^- i ol f .-v , ;nKj 
i*; ;;iv (.v;ii i[.n-v,it-;l dcp.iririKMit v/du 1 d 



^^^^^^ ^' "'^ ■^'^^^'^* work, Llu.v h:w(. (Jonr .o v/iUi lIh 

sfi.i 1 I ownrss o { 

all 



1 :u'0[);:vu., (vfU':; co::^!;int-l ■,■ [ tj, Uk^ 



1 I ol. ry ol ,-1 convc r L : we ,i 
^'I^' ct.,icl.. ot liH- ::r>i..l lauroal..^ who is siuJclc.nly ,in .uithoriLy 
ri rac.-, VMr, polIirLion, popwliLioii, ,ind o v • r v L 1 1 i ii j; ^-Isc! 
WPI has nol -scf^a-d v<-'.::i-rs o 



^:Mch Lr! vi.il 1 zat: iori oi t c onp I o x i t i .^s 
■■ ['^"^-^ i'-ct-'^. I {.av(> (>x,Kia r-.(.'rl <'rM)U>:}i f)rn}ocLs, ancj so 
i.-ivo :.v follow PanolisLs, co:.vi::c.rl of ,!,is. (l :-.c,all on ono o( r.y first 

vi f s a s Ijiflcn t !.o M in;- ru- f ?■ » 



' w.as doi 

tS d--/.']* 



H) If^^F^ aL St . Vincaau 's Hospi tal , 
'"^'*^' ''^'^ f'y WIM ; Mfhai L>:, wh Jc!i hari a 
P''i'' in -1 .*c t c: h-Mr-t |)ac('r--it; w/is 

' >' 1 ' " i^.v jud'.'.r.'ai I , I I r^r 

ifM-i t.V r,f t.h,. ■,{ud<-nl.S r\(, 

Ip] i na rv A I f /i i r 

th. inrelh:^clwal fo.s. |,.r 1 aclivii.v will <aM-H v i::wH-ov<.! at.. Wri--iaa f know 

■> -^''^f ^-^'f fac'iltv ,iro izira: UkU Mm- 



where ! n ! ac I a .-i )ocl fhM 1 )* 
"'■^nci/il" cornpon,.n( hocansi. h, 

"■'^nci.a}" !M,caas.> ii wr>alr] f^Mp .^nkinrj.) Rafhi^r w i ... 
was no?, --afh' co-'^pn ] so r v , aH.hon-h n ve rwh. > I i n ■-; 

-rKsi^;e in one. Wilh 'i>e s t. r- '. / L [ i.-n i n;^ of ( h. Division r>, Inta-rdisc 



o i PS Li tin t l on I. ha t. 



s dorv f 



17 

G8 



ERIC 



roadinp, of a few books by Lcwi.s Mumford or Jncc}Uos I'^l lul i s not enough to creaLe 
a "humane tochnol nv, L s t: . " 

Thn L this reco,^n L t: i. on 1 la s I on j;. s i nee ciav/r> -»cj a l WP T i s represented by 
v/hat soenis one of its most admirable t'ci Lure«; , namely the Washington Project, 
wliich takes a score of students every term tt; Washinr,ton and locates them In 
(nainly) t^^ve rnnien t a;'enci''s to deal v.m* L h probK-ms of transport, environment, 
occupational health and sai\'ty, etc., e'tc., as apprentices to those already v/orking 
In the area. Such off -cam pus work is c.irel'ully supervised at WP I itself, first 
In h.elpine to prepare tfie studi-nt l.H.'fc)re tl;e Washington sojourn and tfion in weekly 
meetings during th.it sojourn .ind efforts to assimilate the experience afterv/nrds 
in the form oi' /i v/ritten report. Soine of liu: reports I. have seen are admirable. 
They 'establish v/hnt: T have 1 onr^ f.)clieved: namiuly, that able under5-;radua tes can 
d o a s s r i ou wo rk , : s mo s t g r a d u a L" • ■ s 1. » ) rh- n t s , a nd as invent! ve . 

Alf hough W.ish i nr. to[i , D.f is I'm 1 1 of inttuais and apprentices from in/uiy 
dif»'er<.:nt universities all fjvr Lii' country,, it. is fa?- '"rom saturated. No ciLy 
In thje country fias more hi;'hLy cjualii'ied !ioldf-rs of tL-rminal professional degrees, 
the Pfi.D. nr its equ i va 1 en L , v;h.o would er. jfv/ a chance of part-time toacliing of a 
stud^-nt v/l'io could '.-e lu'lpful on a project. i'* 'cause its own universities are not 
amon;"^. thio world's most d i s t i ngu i sh.t^i , th.ese students can conipete with area 

'ud'-uits {'or the attentior^. of this rt.-serve ai'my of tlie pedagor. i r a. 1 ly unch? remjjl oyed . 
And the laLt'.-r can justify tiuM. r Lei.-';:ng, which tiicy must en; )y, i because the 
students actually [produce, -is the [)ro!ect our Panel ha,s reviewed suggest tliat m/iny 
of til em do. 

Mo r o V' ' r , i f on e c o p= s i d r s h o w [) r o v i n c i a 1 are the o r I g i n s of WP I 
students, not only in terms of socia. 1 ijack^; round but also in geog,raplM.c terms, 
the Washilngton soi''-;!'n means as mucfi to thern as, fc" example, tfie Stanford Year 
in Tokyo means to Stanford unde rfi radua t es - - i t may be least as much of a culture 
s i ; oc k a n d i t t a k e s t h e '^'(.- v/ En 1 a n d s t u d n t s a w a y f r om v; h a t I f i a v e Jokingly 
r-.-ff-.-rred to as "laundry rar'^.u.'," v/hich is thi- orbit within which most of t l^em live. 

Fur t lie rm.oru , confineri in l7ashine,ton v;ith their two faculLy members who 
are now regularly rotat-.'d, anrj each ot!;(:-r and beginning to establish contact witii 
s t ud ♦ • n t s at Ame r I c a n , or He o r \i c Wn s h i r -e t i - , or Oe^ o r g e t own Universities, they can 
form a kind of i n t(M 1 ec t:ua 1 fraU-rniP :. .. c )inp(^te with t!io more collegiate fra- 
ternities wiiich still df^minate socially at WPl even though they no longer 
dominate culturally or psychol or, i ca 1 1 -• , (l am not in this remark "aking the usual 
r^ositlon of the highi:irov; academic tliat fraternities i fi collc^giate life are bad. 
I am just saying Lhat the life of the fraternities at WPI lias not l;een notal)le for 

18 



G9 



Us brentl or cu U i. vu i on , ...d U,nL d.i. i. „„, inhorcMU in the fr.Uern i .ode 

o r 1 ! • . ) 

If is unlik.ly under proscu c i rcu.ns tnnces LhnC moro thnn a firth ol" tUo 
WPI students will have a chance for the Washington exporienco, and all our Panel- 
ists recommended that there he other centers of this sort set up in a larce poo 
graphic orhit, in industry as we U as in ,overn,„ent, where groups of WPI students 
can work on projects and thus delegate sonv of the res pons i h i 1 i t i e s of instruction 
to what are in effect adjunct faculty. Vet we also recognize that the very effort 
to create such off-ca.pus settings is t i .e -consu. i ng , and this leads to.v next 
observation, cii^ouf. [ncu] Ly . 

5. Facu I tv 



r uKi.cated at the outset :-:y i>elief that the majority of WPI administra- 
tors and tacuUy who developed the new Plan did not fully appreciate what thev 
were ,ettin., in for-else they would never have done it. They unde res t i ma ted\he 
long-run costs and difficulties, for example, the difficulty of finding faculty 
and students capahle of mastering interactive c,ualifying projects at a h i .h level 
- conjoint areas. Moreover, they were inclined to helieve that, once the Plan 
reached a supposed steady state, difficulties would minimize wi:ereas from the fi^-st 
I have thought they would intensify. (l helievo ti,e very concept of -steady state" 
a doubtful one in human affairs: when mv colleagues of the Carnegie Commission on 
H.ghor Education started talking ahout the coming ^steady state- in higher educa- 
t.on, I insisted it would be v -y unsteady indeed, and that entropy was a more 
likely outcome than stability.) 

Indeed, many of the criticisms I have made of the Plan in my series of 
reports and in personal conversation and correspondence with WPI officials and 
faculty have heen in terms of the inability to recognize at the very outset what 
It might mean both logistically and psychologically when all student., as is now 
soon to he the ease, will he new Plan students. It isastaple of social science 
cr.t.c.sm and evaluation of educational and other projects to point to the long 
run unintended consenuences of re.orm actions, when the euphoria or 'Miawthorne 
Effect" of the experiment has waned,- and when the diurnal .-alities of the 



la:"i:^r]:^/^.rr;r;;:;d :nt?r:iy^-::;::r'^.;rr"- 'r- -r- - 

he seen as an obstacle to evaluation anc ■ ■^r> Land -o T i "^'"-''""^ ^" 

for a series of ■'Hawthorne l-Tects " v , : : ^'^''^ /"V "^^'^ 

^ ' ' ■ ^'"^ ''oginc; a highly demandini. s!>t 
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so-called steady state have made themselves fully felc--and when the visitors 
attracted to the novel and the innovative are off looking at something else. 

6. The I nc ompl e ted Re vol ut ion 

It will already be evident to wfK^.ever reads this memorandum that the 
writer thinks in terms of analogues and m:ir..^ .'f these may seem far-fetched. How- 
ever, as someone with more than a noddnig ae q aa i n t anc e with recent Japanese 
history, I have repeatedly thought L^f the Ml: i j i Restoration, which was actually a 
revolution from t!ie top, when pondering tfie origins and prospects of the new Plan 
at WPl. For Ln part, it was the need for survival ol a private engineering college 
at a time when all private colleges,, in.>sl affluent and overappiied, are 

suffering budi' e ta r y deficits that led WP I admin i s r rators and faculty to consider 
the famous set ;)f Iwo_Towe£b reports in which Lhc Plan was first adumbrated and 
by means of which it was discussed, while it was a ri i e r ar ch i c a 1 and loyalist 
structure of WPl tluit nuide it p.»r.^,ibie In bell-'...' a faculty could transform itself 
in a radical way envisa,;ed ii the Plan. Like Me i j i , lUe Plan fias an extraordinary 
sweep about it: tlie very timetable is altered,, with seven-week instead of the 
traditional f ou r teen - wc;ek terms; tfie old requirements and sequences are deprived 
of legitimacy, an uffcrt. is made to save faculty time aud to put students more on 
their own mettle by modular IPI programs and by a fair amount of experiment with 
televisior; teaching, there is a further hope of making a reality of the Worcester 
Consortium whicfi, like other consortia, exhibits what I-reua called the narcissisn 
of minor differences, a>, well as the resistance of stuoents at tlie Consortium 
Institutions to r.iake the effort to travel even to a neigfibonng college, much as 
WPl students have found it hard to uproc^t themselves to go as far as Washington.. 
D.C. (Tliere is also almost notliing in the way of a set of faculty sub- : 1 tures in 
the Worcester area in wliicfi faculty in the consortium colleges have much intellec- 
tual commerce with each other; thougli Worcester s chief industry next to the Norton 
Grinding Wlieel Company is probably fiigher education, its work force is spread in 
all directions, from CambrUl;:o in the ea^L to Amher::^i- in the west, and there is 
little contiguous association even within, let alone among, institutions. And, of 



of educational i nno va 1 1 i.>n s , sc ttiat momentum and morale continue-; even though 
would not want to :r'-aie an .i un-...-,pher e of "permanent revolution" on a campus 
which gave faculty no sense of security and emotional balance. The attraction or 
good students by the positive feedback of the Hawthorne Effect to which John 
Wtiinnery refers is itself self-sustaining, making U?i a more attractive place for 
its faculty as well as for fellow students. 
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course, thuro nrv ,,re,,t differ.ncos of sLnUi. nnd dislincLion nmon,, the InsLiuu- 
Uions, wit!, WPl at. . d i sad van Ln.ee in the lihoral nrts nu'licux of Now England f>iRher 
educarjon, oven whiU. it also suffers ,:p,p.. t i L i on not only from the exccUonL 
UnivorsiLv of Massachusetts pro,,,ra:ns the /VTl.orst campus and perl.aps eventuaTiy 
on the Worcester campus, hut alse frcnr, the increased stature of Sou tl,oas te rn 
Massachusetts Tec h:-,e 1 n. i c a I I'niee.sitv and ti:. new con,hined Tec hnol o,e i ca ] Univer- 
sity in Lowell, Massiciiuse 1 1 s . ) 

But survival is;n alone would not ii.ive l,rouoht about tlie Plan, any niore 
than Con-.n-,odore Perry's invasion, would have hrou,,ht about the Me i j i Restoration. 
There has been ti'.roue.i.ou t a tremendous ideal isn at WPI, a belief that one can 
■'overtal<e and surpass" the acadeir.ic leaders and do sonietliinp which will be of 
fienuine national c onsec,uence . Certainly, vd.at at . e -aference of Carnegie Corpor- 
ation Truste,..s I first heard Ceor.e liazzard h. scribe the WPl Plan, f was over- 
whelned with its darin.., and ea:,er to see : nvself how this had come about and 
what it was like- in practice. 

There is no need here to repeat the elaborate history, detailed in part 
in ti.e Tvo Towers volumes and still alive in the memory of the Plan's advocates 
who are still amonr. its stalwarts at the nistitution. Ik, t what needs to be under- 
stood is that, though the Plan was discussed in endless caucuses and meetings, its 
full ramifications were understood :nd are perhaps t^. this day understood by only 
a minority of the facultv. Or : .iher it is perhaps fairer to say that the Plan 
'-,s not understood bv the faculty until it was well into its second year, and 
that for manv „f the facultv and students, first one feature of the Plan and then 
another was seiz.-d up as The Plan, when in fact none of these features alone was 
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n.Q Seven -We ej^_rerm. In .•.ovemher, 1972, wh-en our Panel first 



visited WPl, the. student paper h,ad for weeks been filled with imprecations against 
ti,e seven-week plan by faculty and students alike. And to some of my fellow 
Panelists the seven-week schedule s.^em..! to be the main issue, and oven hazard of 
Lhe Flan. hut so far as ■ could jud.e on that first visit, the seven-week term 
had nothing directly to do with the nasic ideas o: the Plan, although in fact to 
nove to a sev^.n-week plan seemed to me an ingenious effort to force the faculty 
and students to consider the realities of the Plan almost as a kind of basic- 
training ritual of hazing. For one thing, the seven-week plan was a way of shaking 
'.p t>,e routines of what had often be. rep^.titive classroom lectures to obediently 
inattentive student audiences. Cln fact, one of the dismaving failures of the 
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'Ian has boon in l\\c inadoquacy of the a rch i. tec Liiro oi" the f^uLIdings to accomodate 
.ho kinds of discussions and SLMninars tho Plan calls for; it is d Lsi^earten i.ng to 
.ttond a seminar in a !)asemc»nt lahoratory witli students sitting in classroom ro.-;s 
■chind fixod desks v;ith the professor up fi-ont hehind Iiis fixed and gadge t - f L 1 1 od 
esk, so that studeiits in the fourtli rov/ cannot Iiear tiio cjues tlon-and-ansv/or 
xclianr.e iu? tv;f.'^.'n the {M"ofessor and the stuch.'nL i.n Uie first row. At last, i.n thie 
cv/ desi.gn the old .Sal is!)ury l.)t.! i 1 d i ri); thvro is an effort to create seniinar 
ooms mor(? a.pprop r i a tc"' t.o the needs of llw P\'.- . Thi.s is one of every so inany 
llusL rat ions of u nde r -s i i laa t i on of tlie costs .a pltysi. cal ca[:)ital of lUo Plan; 
hic costs in iinde re s L i ':ia. t i on of Inraan caf^ital, v/hc.'ther at the level of tlie admin- 
strati ur^. or tlio leVL'L of i'.iculLy -ire, as ali-oa.dy adumh rated, much :r.ore serious.) 
'o rae , the seven-v/eek Lerni v;as a siv.nal Lo llw faculLy t hia t they wei'o teaching 
hiefr sul)jvcLs la^ .iri r xc^* s s i ve 1 y faciu.il and slack v/ay v/ith a r,reaL deal of noise 
■r redundancy in th(^ channels of co::flU:: i c a t t ori . To move from fourteen v/eeks to 
even ^/eck^ .did nc^l int/an, as !:iany pi-ofessors in fact Lhoug,ht--or intc^rpreted it 
o T.'.-an tli-i t they s!iould La Ik morL- i-apidly or try Ln c?-ov/d in extra section 
eetiri-'. s, hat instc^ad tlnaL they should rt* or r:an i /.< • tht- suhject matter of their 
ourst^s, r.o s'-'f \<\\:\L was the !:)as!c st-t of tlioorios Liiey '.-.-anted to convc-y and then 
o ! 1 ha s r. ra 1 , a 1 1 nw i n r the s t u d n t s t i . em s e 1 ve s to fill in the necessary gaps, 

T}ie seven-week term nKvw.t .i^' "rjiially di-asLic shift in i^outine for thc' 
raditi.or.al V/PI student It altcre' ' t]iu7-n/il cycle i)y reducing tlie number of 
a i I y c l/iss f lOurs , thu s rm i t t i ng c(j: :een t ra t i on on a fev/ suf\i ec ts , v/h Lch seems 
o m.e alt-OgeLhf'r adma'rahle; it forc^'d ttie students to pace themselves from the 
ery beginning rather lhan v;a i. t L i. 1 1 the etni and th^ai cram for the examinations; 
t .asked tfiem Lo be.ein a, s m i I a L i a,e material instantly, /ind discovering whctlier 
liey v/ere in troui)le instantly, so Lhat t!)ey could get help before tlicy fell too 
ar br-hind. The !>el ief amonrj many i'aculty t' it the seven-week term v/as the Plan, 
nd that it v;as im.poss[I>le to comply -.vith its r cvjU i i-emen t s - -and one lioard maiiy 
orror stories of studeru. s v;Iio had missed a week .inrj therefore could never catcli 
p-_v;as for mie trie first s i ;.'.n of v;hat mi^diL be thoug.ht of as the incipient counter- 
evolution /vgainst tl)c: "revolution" fi-om the Lop which harl put the Plan into 
ffect. V/hen students d i rl not "get" th(^ matc^rial, anLi-Phnn faculty i)iamed the 
even-week term.s; t!>ey told Lfie sLudc.nts i :: no uiicc-rLain terms how mucli th(.^y co'Md 
eacli thr^m.--if oii 1 y Lfiey were allowed the old f our tec^n-v/e^.-k span; many students 
an i eked while: otlier students v/e-re dil-uory, nonpluss('d by Lhe lack of required 
ou t i n e s a n d i.i n a 1) I e to !" r c e t h e m s e 1 ve s t o v;o r k i n d ( ; pe n d e n 1 1 y in the fa s h i on 
emanded by t.lie PI a;-. Anti-Plan faculty couhl lend support to such students by 
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siclo-of-Lhe-muuLl, coinmcnLs about, how they could noi possil,ly teacl, Lhoir subject: 
in seven weeks (wlLhouf- n^^kin;; n frontal assault, on t!ie Plan). 

Thc-y we'-o f icientiv po-s.;as,vo so that some of our Panelists thought 
at ti.o outset tha' tue sev<.p-week terni was a mistake. I thought instead it was a 
strok<.. oi- genLu,.. It m^=e clear that the Plan was a revolution, that it required 
re-th inking o:,e's subjert maLu>r ard stripping, it to its essentials, and altering 
....'s relations to students so ns to put them on their own. And yet ,1 thought that 
not;, in,., like a majority of the student body would be capable of such self-paced 
and ^lelf-mctivated L-,truction, nor -would the now heav i ly- tenu red faculty lu- 
capable of adaptin, :tself to the reqa i remen L s of the Plan, symbolized by their 
failure to underst.and tant the seven-week t.rm was not the Plan, but only a symbol 
or symptom of i t.> expectations. 

Thus, from the very beginning 1 was forced to think about alternatives 
in the form of fallback positions in case the Plan proved too ambitious. Would it 
be possible, I asked in my first report, to think of creating an honors college 
within WPI for those faculty and students capable of the se 1 f -mo t i va ted , highly 
individuated learning, with its hca.y demands for mentorship rather than lecturing, 
that: the Plan required.' Would in the current egalitarian climate such an honors ' 
college seem elitist not onlv to those e.xcluded but, as was soon made clear, by 
those included? Would it be possible for an institution as small as WPI to 
operate two simultaneous programs: its traditional one and the new Plan? In 
fact, it was doing Just that when we first visited, for ti.e majority of students 
were not yet on the Plan, and 1 was here anticipating what would occur when the 
so-called steady state was reached. 

At time went on, 1 became persuaded that the idea of an honors college 
was infeasible. The m.ajority of facultv was neither pro-Plan nor anti-Plan; it 
was ambivalent, lookin. back to the good old days and yet realizing that they 
could not be restored. Major supporters of the Plan, moreover, were torn between 
that interest in their graduate programs and in the u nd-r . radua te features of the 
Plan--an unresolved dilemma to which our Panel returnee; again and again. Only a 
minority understood and fully supported t!,e Plan, and they did not want an honors 
college for this ran counter to tlieir irlealism. 

These pro-Plan faculty did not believe it would !;e possible to sel-d in 
advance those students capaU.e of profiting from the Plan and, with the pedagogic 
evangelism of redeemers, they thought it would be possible eventually to attract 
enough pro-Plan students to WPI to create a large "critical mass" who wanted the 
Plan and were capable of it, and that only a laggard few mi,ht fall !,y the wayside. 
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T could not i n s p, y Ll i e i r j ud y,m out Ld i n I it: v;.-i s d i f f i cu 1 t: L o tell i, n n d - 
vance v/ho could profit: from tlu? Plan. For Lliis' is not a matter of tost scores, 
but of so 1 r -c oi'i r Lde nee , pe r t i nac i ty - -c|ua 1 1 t i es of cliai'acter \'or which v/e have no 
national systcMii of r:L' isurer.x*n t . ("Inch.M'd, several yea.rs earlier 1 had talked to 
friends at Educational Testing Servict..' alu^ut the r^rowinp; vo.uue of independent study 
in experlnental colK\p.es and even in t ra.d i t ; e^na 1. ones, and said that in addition 
to the rejj,ulai- SAT and MAI' scores, it: v:.is nov/ ii:ipO]-tant for colleges to have tests 
for rio t i va t i on :i 1 (]U a 1 i t i e s : f o r e xa.n|" 1 e , \ or lack of n a r c i s s i srn 1; e c a u s e n a r c i s s i s m 
makes i ndr- prn.ch.'n t study dit'ficulL, sinct' cMie ntust al really be a genius and dare not 
test onescll"; foi- i^lm- t i nac i t y in t!ie i'ace ri !' failure and frustration; for ability 
to procrfd v;ii:hoiit thu a!'i\;ctivo su:^fH")ri of i acul ty or tlie sanctions of faculty 
either. My ETS . I'ic-nds threw u[) the i ]- hanchs i ['i despaii,- at the prospect of such 
subject:ive mea sn r' s , which v/oul'l liave tr> l}tj done In' pi'ojective tests whose un~ 
relialMlity on a ;r.ass scalt- is notorious.) V-t 1 ani convinced tliat we must move 
in tins direction if we are to h.ave mo]-e experimc»nts of tiie WPI sort and l,)etter 
Judgments of v;ha L sort of studer^Ls can profit froiV; them and wiiat sort [jrol^ably 
cannot. Of course T ar/i not sa.ying that one sliould do away with the test scores 
v/e h...ive now: belov; :i certain threshhold oi* alnlity to handle words and figures, 
students are ir^capai)lt- of profiting from WPI at any levi.-! ; but it is also true tb.at 
students v/ith ('xtremely high te^>' -cores crin hf.' am.ong, the most narcissistic, 
have endured tlie least frustrati; in school in terms of inability to perform 
(although they may have be(.'n bored silly) :ind iience i)e poor bets for independent 
s tudy . 

Periodically for several years, 1 would f)ring up my lionors college idea, 
or Its sardonic alternative: a Veterans Administration hospital on campus for the 
student and faculty casualties of tlie Plan. But it .soon became plain that such a 
division both within anci among faculty and students would be demoralizing and that 
it would require a different administrative s true tur e--and we have already referred 
to tlie till nn ess of administration for running a sin^-le innovative enterprise, let 
alone several . 

Wliat happened to thie seven-v;eek terni illustrates the alternative course 
that v/as not so mucli chosen as stumbled into, namc?ly, concessions to what I liave 
referred to as the incipient counterrevolution against the Plan, to pacify both 
legitimate criticisms and obdurate ad ve r sar ies --ad ver sar ie s from the outset who 
seldom understood the Plan rather than those who objected to it, as did a number 
of faculty and at least one mem.be r of our Panel, on grounds of lack of rigor and 
inability to meet thie requirements of professional engineering accreditation. 
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(Ih.s latter fear is, in the judgmenL J Uavo formed .nu tUat of the more knowledge- 
able engineering -leans on our Panel, largely a chi..- ..... .ccrediting groups are 

today tending to lean over backward to favor innovation even when it is not very 
good, as George Arnstein has pointed out in several publications; and while the 
engineering fraternity remains somewhat norc conservative, it seems doubtful that 
the WPI. Plan will not be given every opportunity to prove itself since it so 
largely meets many of the criticisms of the engineering profession that have come 
from some of its leading figures, including those who play prominent parts in the 
ECPD.) At any rate, what was done was to make concessions in those fields where 
either on realisitic grounds of the nature of the material, as was claimed to be 
the case in mathematics, or on practical grounds of recusant faculty, permission 
was granted to run two s.ven-.eek terms back to back with the sane culty person 
in charge, so as in effect to restore t(,e fourteen-week term in some of the arenas 
of greatest: resistance. 

A few members of the math.e.nat ics faculty deserve a separate comment. 
Someone teaching the humanities at an engineering school such as WPI was before 
r.e Two Towers reports was very clear that he or she was teaching "service courses " 
a labor of love or a labor of last resort as the case m.ght be; rarely finding 
students prepared to become disciples in the teacher's own field, not that I .yself 
regard seeking out such disciples as wise-as point I return to-and occasionally 
discovering the pleasure cf teaching the humari-ies to "innocent" students for 
whom these (,ave not been spoiled by previous pedantry in a liberal arts college 
The mathematicians tend to be a service department of another sort altogether. 
Tliey are not exactly scientists, but in their general intellectual lewl often 
quite rightly see themselves as superior to mere mundane scientists: they l,ave 
been the aristocrats of the scientific side of C. P. Snow's "T.-o Cultures"; yet 
at an engineering school they are generally as much service faculty as people in 
English or fine artsr they are preparing students with rather low-level math- 
ematics to do the uini.um of work needed to get l,y in their physics or chemistry 
or biology courses, perhaps go on to medical school, or -into eng ineer i ng -almos t 
never into mathematics. I first noticed in studying Oakland University in 
Michigan .hat one of the leading proponents of faculty collective bargaining was 
a mathematician, an idealistic person who felt frustrated by the rather low level 
of students to whom he was teaching a subject they could not escape-a captive 
audience-and also a person with the ample time that mathematics allows its able 
devotees for extramural activities. The problem is further complicated by the 
f.ct that mathematics often turns out to be what I i,ave sometimes termed a "beauty 
queen" field, in which people either make their mark very quickly or decide that 
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tlu'V V/ i L 1 not: ; Lhcii lIil'V hnvr Liu- ch.'-)ic^' bocoiiii n:.' clod i ca Led LcMcliory, ndininis- 
tratc^rs, nccivisls, or ill of lIil* those c onil) i riofl . Mvm .icIivl' i-ost.Mrcfi in 
ma LhernaL i c. s is sr) (I'.'ni.ind i n ili.il it L.ikt/s L i I L lo Lime, a 1 l liouiili Lronictulous 
intLMisiLy. (litis is one iH'ason p'.'i*i,,ips v/liy ina Lf u-::ia I i c i aii.s are ofLon a\^■l^lal)le 
for chaiTibt'T r.-iusic, alc^fi;; v/iLh naLiuMl scirp' : s t. . ) 

No olIkm" fiold fias cjuil. o .-i s /roaL ,! cuiisoiisus ahoul whal is .■■■',ood v;o]d\ ; 
no oL:. ■ ifld is i:;cIiriod to rouarrj Liir s'^-callod in-nl v/orld as l)i.M"ieaLli c()ntAMii[)L, 
so t'V'.ai I ".(.•nrt' L i C! 1 physicisLs can !^<.' looked dov/n on my m.i Lhcn.-i L i c i ans - 

caast> physicists !mvo Lo put Lhuir liajids on :v:at.iiM' a I loasL in Lhrir hondsl 

So far, a.s siiould \}c c^I'vions, 1 hav^ i)0(.'n lalkinw. <ii)OUL "pure" and not 
ahouL ,ipj)li('d i:^;-! liiL'i'ia L ! c I ans . WP [ , r a' ccjui-o, itas holh. Tho i r prohlci^is aro noL 
ificMiiical and lii-.-v siiould noi oronp','(i in iht.- s t. o r».'OLy i ca 1 \';ay ihnl i::ay 

a s Led hy : orc^^.o i nv'. i^ciiianks. f*'f>r roasr-ns a 1 ia> irly suv.r,osLofi, apj^licd 

rv..: Ln.cn:-.;! L i c i .ms Lend In Lu' ia.',uarded .'S lass .v, i 1" i or! Ihnn so-ciil(xl [Hire irirtlhcma- 
Licinis, Mu] Liins n ro nol only in n -uTvico' pos i t. i on , \ iln^ rosL of llio ninLhc- 

nia L j c i a.n ^; , i.'U t in. n s nirord i fin I c onc^ . Y'-l ilwir (.ask ns '.>xLronK;ly ciifi'icnlt: iL 
nils I: h-'..' •.■•.■rv f ru s L r ■ i L i n .-, Co try lo iL-nch a[T[)l it-d ma l i u-nm I i c s oiLhor by individually 
pro^; rai'in'it.'d instrucLion or Uy nny oLh'.'r- nioro L ra'ul i i: i oiia 1 dovico Lo sLudonl.s v;iLh 
ski:r.!)y hi'^d; school hn.ck. -rounds in ninLhon:nLics in .i ^^iLun.Lion v/lioro soven-v;e(dv 
Lerrn rri.iy provt* n ;;.onuinc.' obsLacla and v;hL-rL' cfianvuos in Llic» Icvrd of of fori pu L 
forLh !.)v stufU.-nLs have accoriu)0.n i <.-d Llio Plan, at IcasL aL L[u> ouLsot, vdten /i 
numfji.T of slud'-nLs sav; Lho Pl.-vn. ns an opportuniLy Lr) o.oof off hocnuso. afU'r all, 
v;oron'L Lhoy su [)p()s ^.-r] lo procc^od aL Lhoir nwn pacf.'? 

Corrrs poiuj ! nrd.y it is undL: rs Landab 1 tdi/iL sonc^ ma Lh(.^rria L i c i ans have Uccn 
ari.oiin lIiosc- aL WP I [or v/hon li'.o P):in li.is l.iOL-n soon as lowoi'ing sLandards v/lncii wore 
r-^oL espC'cially rxnlLcKl lo i-^viiln v/ i i h . Tlt'/ro is grc^'iL sonsiLiviLy aL WP I Lo Lho 
1 ov/e r i n y. of t o s L s c or o s , s [>t'C i a 1 1 y MAT s c cj ro s , s i n c < • 1 ^) ; this is s o o vo n Lh ou 
i' ono v.ov.s hack nnci Lal<!'s .i 1cm if or Lir-,i.' spnn and ]oo!-:s aL comparable col lopes, 
\'}' i scorros have on Llio vdiolo fallon noi much iriom' Lhan Lhoso have na L i CMia 1 1 y . 

awon^: lIio union acLivisLs aL V/P 1 , I c-xpfcLt'd nod did find Severn I ma Llionia L i c i ans 
as w(-i 1 as others; I Inivo already IrKlicaU'd my judojiitnL LiiaL im ion 1 za t i on (thou^di 
presently attractive only to a ii^inra-iiy .,\ faculty) V'Wild bo a g(?nu)ne tliro<t to 
the fundan:enLal moral ( or ^ as some v/ould view it, imiaoral) l^asis of tliL' Plan, 
v/hich renuircs of its faculty adh'-r^mts cnfiurance o\ a 70-hc^ur v/eok nt the very 
least, rather th.an a contractually arr.ano.ed set of ^'contact hours" and an olalx^raLe 
sot of .grievance pr C)C eriu rc' s to consum.o vdiatevor Lim(- is lefll 
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I have .nencioned ,.n du.nv. t i c i nns becnusc, whod.or pure or applied, L hoy 
do cond CO feel second-clnss at .„ on.inoerin, school, even .ho.„,h they .av he 
f.rst-class in their own nui.te proper sense of themselves. Thcv cone in for 
cr.Cicis. fron, their colleagues in the science fields when they do not rnana.e to 
coach freshrnon and sopho.ores to do the worh necessary for an en«ineerin. sjhool 
wh.le, ns r say,., they watch their ahl.es: students, who can do this work with 
■■-cl, .eo on to applied fields such as computer science which hear the sa.e 
relation to pure .athe.atics as, let us say, orthopedic sur.ery does to hioche.ist 
It: should he clear that I have mentioned n.a t hen.a t i c i ans onlv illustra- 
""'^ monolithic .roup in any way. Furthermore, T 

should .ake clear that the criticises of so., articulate mathematicians arise in 
a settin.e in which und.r the Old Re.ei.e there was very little if .nv criticise hy 

^ ■ '"^^ ''^ ^fi^' sources of niornlo r^o nuch 

deeper than any .in.le department. The verv lack of visii.ilitv of .any WPI 
faculty well hefore the Plan, coupled with the lack of vlsihility produced hy the 

Jemands of th.c Plan, means that manv faculty will decide rhn, rl, ■ • , 

'-^y w I . I cKciue tli.at tile union is tluM'r 

-I- security, since thev are stuck with WPI and vice versa, and nust improve 
:he>r conditions there rather than ,oin. so.ewhere else if dissatisfied. The 
•nion thus Offers a vehicle to register and collect all the resentments hu ,■ 1 t up 
>y ':he relativelv low salaries of the facultv, relative not onlv to what hacca- 
^^^^^'^ -^^^'^--^^^^ can receive, hut also relative to the elite private colle.es 

nd to liifdi salaries of tiu' I'l^ i v<-.r i i- v i" m, i 

^•M--r.,it/ ol .-la.ssachusetts ,n .general and its medical 

cliool at Worcester in particul ar I-urtl, 

1 .1 t,c.il,.r. lurt!ier„iore, s i nc.^ many WPI faculty had prior 

o tiio Plnn count" r\--> T --t-.... 1,. 

-n coanted o,, a .te.uv ,nco:.:... ' rom consultin.e at least one day a wenk- 

ho permissible, if perhaps not th. actual time-and since under the conditions 
t once o, democratization and o, the Plan, something has to .iv., it is often th,. 
.nsultm, which ,ives wav, WPI facultv may have suffered a lar.e absolute as well 
. relative decline In income as a consequence of i n f , n t i on on the one sid. and 
.0 Plan on the other. This is .o in .pite of efforts hy the Trustees and the 
Im.nistration to keep up with inflation at least partway, in spite of the 
fficulty under which ^ven the walthi^st private clle.es are currently lah 

The difficuUies u.nder which the Trustees are lahorin,. to keep WPI sol 
nt noL only curronLly !)ml in ' !ip fMMirn -^nH ; 

tend a faculty n.oo t: i n;, whore soinoon. proposed cuLLfno down Lhe size of the 
•ident body to tl;ose who could cope wi tfi Lhe Plan -inrf vltJ, M 
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preparation in :na Llioma t ics and other fi.olds necessary for success in the Plan. 
This could be done if the Trustees v/ould drav/ on endov/inent for an iiiLerim period 
until WPl could recruit enoui'.h new Plan sUident.s Lo jusLify the Plan. Tl was 
clear to ine that WPL could not possihly aTford Lhe los<-> of Luition such a shift in 
recruitment would involve; even tod ;V \l d^^\)<.':\d\^ (ui its draw of students who do 
not know .-'out the Plan, or do not t.h'e it seriously, IniL consider it Llic "avail- 
alile collei^e,*' in thai part of Xew Fn;.Uarid which re,^^nrds private hir.lier educalion 
as havinv! ni(.u-e {:)r es t i .^v-- or at leas I more i iniacy lh:\n iLs Inw-Luition pufilic 
counterparts. (Of course, low tuition does i.'^l inean 1 c^w sul)s i s t^aice , 1 t -ilone 
compensation for income forep.one.) Xo facul *.v on this c:)ccasion oiiered to take a 
cut in salary until such time a.s WP I w.-.s il.lracUnr.. stuch-nts v;or th.y of the Planl 

The Interactive Qualify ini: Projects . ():;e place wliere 1 1 h'eina l i c s 
would heen useful, althougli it ;ni,^;hl have [u^evented the Plan -ver cominp, 

irU:o - ffcct, v/ould Iiave been sorie r.'ither si::;plL' calcul uions o\ the num!)or of 
inventive projects whicli would be recpiire-d once all students were on the Plan: 
najor qu/ilLfying projecLs v;Ltliin (Mie ' s field; K^P's for tliose who did them, second 
major-field cpaa 1 i f y i ny: projects for thos'* nr,i doin^: K^P ' s ; compc tency-i^-ised 
exam.Lna Lions . if one adds Loy/.'-tht-r tlie i nv>-n t i verves s rec!ui]-ed to think up project 
for L 1 ^. e I e s s i n i\ e n I ou s a n r] i n vo n t i v o f i: ! ] e stud e n t s on Li ) e o n e s i d e , a nd 1 1 1 c 
inventiveness required to provide so-call-.'d competency exam i n/i t i or, s for the entire 
student !;ody on tlie other side, especially if students fail one or more of these 
on tlie first try, the end result is s t if^^'.er inp . V/PI is not the only innovative 
collor.e not to liave made that cal culat ir;n , Tlius I iiad visited Hampshire Colle;u) 
in the Connecticut Valley t!ne day before our fall Pan^-1 meeting at WPl, and I had 
appreciated from the initial Hamipshire literature and frc^n this all too brief 
visit the extent to whicf) providin^^ innovative examinations coupled with, indi- 
viduated evaluations for required first Division courses as v/e 1 1 as senior 
projects Tor all Hampshire stud-nts would r,vurtax tiie- logistical energies of tlie 
Hampshire Registrar, and tlie psychol o;n c a 1 »_';:erg. i<' . ''f many Hampshire faculty 
and students. Even to schedule these xam i na t i on s at Hampshire has turned into a 
a i gli tmare . 

Some of m.y eng i neer iaig fellow Panel ists tliought of this as a mere issu^- 
of implementation, wh'.^reas for me it h.as i:e(-n a f \uvi,i::y.; n ta 1 problem of the Plan 
from th>e very outset. And this was especially true of the TQP, with its expecta- 
tion of in terd i sc i pi inary work i n cooper a t i on w i t h tlie still unformed Soc i ral 
Science Division, v/hich v/ould havf> its own disciplinary tracks and traditions 
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onco it CHK. on !,oard. At its !...st, as in tho Washington Prc.iecL, as L have 
already .aid, ti.. TQP v.-orks ad.irahly i I for th. n,o,s t part, alchou.h ov.n in the 
Washington Projoct thoro a ro iu ts o, sluxidy work. Hut th. vast majority of WPi 
faculty and studonts so.m to rn. incapahl. of onvisa<;in, wl.aL an TQP should bo like, 
and cvon the suinmor study project which was h.Id last v.ar and which produced 
some admirable models vis-a-vis hoti, the humanities and the social .cionces, could 
scarcely be,,in to saLisfv tl.,e requirement of providin, students wit!, topics on 
which they could do interdisciplinary projects. 

To he .ure, the theory of ti.e Plan rec|uired tliat students think these 
up themselves with help fro. a :nentor. But it .hould he re,.er,hered that these are 
students for wiu.. narcissis:. is less of a prohle:. than hu.nility: thev think of 
themsolves tl,at if ...-v were really .ood t.hey ^,ould not he at WPI at all, except 
for the small nuv.h..r who are attracted by the Plan „nj who could have entered MIT 
or Cal Tech; th.ev ar. rather docile, studeras, accustOKU-d to bein, led, not to 
leadin, the way. H.crc is no cri.e in that; the country could use followership 
as well as leadership; hut th,- PI„n is designed eo turn out leaders, innovators. 



i n ventors- 



At tlie outset, despite sone idealism whic!, wanted everyone to have an 
IQP, ft was not made a requirement, only an option; but the hope was that even- 
tually everyone would do an TQP. Ti.ore is m,uch effort to persuade students to do 
just this. Yet allowin. some to ,et throu.eh who have not done TQP's is a con- 
cession to the requirements of the moment. Rut I am sure that the Plan devotees 
hope .-ventuallv that all stud.T.ts will do igP's. They may also hope that all 
courses will he on the seven-week term, which facilitates project interludes in a 
way that the fou r teen -week term necessarily destroys them.-'- (in this connection, 
I n>i,,ht add that the internal WP 1 evaluators, polling the faculty, as well as 
straw vot.es at faculty me..tin;:s, make clear that a slight majority of WP f faculty 
favor, a ten-w.ek term, not a return to the fourteen-week terra nor the seven-week 
torn, hut a compromise v;!:ich satislio. noi.odv, does not fit much of the Consor- 
tium, and so far has not been pressed .ven bv its numerically predominant advocate..) 



iJ t-lio seven -v/Mf/k tfrm v/as the synpUcjm 



of malaise on our Panel's first visit, t!,e competency exam served a simila 
symbolic rol,. on one of our lat^r visits. Eatin, lunch in the fraternitie 



r 
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report just received, notes that if certain courses are r i v-n 
every erm one c u. comnme 14-week courses with interludes with work on ^ 
projects, although th.^s imposes still another demand on faculty. 
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effort to meet more representative or ty{)ic.'il st\idents, each member of the Panel 
w^^s regaled with horror slori.es of how this or that student who tiad done nearly 
four years of serious and solid work would not graduate because of failing an 
idiotic exair;i:iation which had not been well pre[)ar^^d or fairly administered, (in 
my own case, I hoard such stories, but also tliu story of a student who, having 
failed tlie first time, was coaci cvj and supported by faculty to make sure tliat in 
spite of anxiety, he would not fail a second time, and he did not.) l^/liat impressed 
me about these stories was their rarity more than their severity, and the degrt-e 
to which faculty went out oi Uio i r way to try to invent examinations wliich w(^uld 
at once test staden: i p.-.^-nu i t y faced with v]<^\\-] situations, such as they migiit 
face Ln tiie praccic of eiig i n.eer i ng or a calling in the sciences, and yet examina- 
tions which would not be unfair to the prt'pa f.i t i on ihe student had received- Since 
more than a single i'.icul ty member :.■ re s pon s i l) ] e foi" [loth inventing the examina- 
tion and administering it, ordinarily on a departmental basis, again I was struck 
by the logistical ii'imensity of the task, as in the example already mentioned at 
Hampshire Collc\ge. How ;:iany inventi\^e examinations were the faculty capable 6'f\, 
before the fraternities [) i 1 ed up tiieir record of old competency examinations or 
until term paper compani^'s took o'.'-.t tiie task in tlie many innovative colleges 
wh i c h are on some form of c omi pe t e n c y - !.) a. s e d p r og r a m 

For indeed, the measurement of competence, once one gets outside the 
most limited areas such as simple mathem.atics or verbal fluc^ncy in a toreig.n 
language, is a task of inordinate complexity, as other agencies of tlie federal 
government are discovering whicli have supported CHE programs in teacher education 
and in other fields, many of which are also mandated by state legislation. Can 
one indeed measure con.petence of /in engineer over less than a lifetime? One can 
measure various components: ar t ; eulateness (where there seems to our Panel to 
iiave been definitive improvem' it at WP 1 over the tliroe years of our visits); 
ability to use the resources of the institution on oneVs own, where it our 
impression tlie re has also been improvement; and yet the ability to work under 
pressure tlta t such an examination re<juires and to know h.ow to pace oneself witliout 
becom.e prematurely exhausted is not a task to which WP I sturlents, or for that 
matter most academicians, are accustomed. It is only \y.- :)iv in practical lile 
who iiave to work tfi is wayi To the extent that WP 1 faculty act as consultants, 
they too must meet deadlines (something in v/h i c h 1 myself have been deficient in 
writing my semiannual reports to WP F ) . Most of us procra 'inate when we can, and 
indeed our examination of tlie IPl ( liv! i vidual ly Prescribed Instruction) work at 
WPI siiows that Lais often happens wi cii students who lack the prod of daily 
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recitaUons-nnd tlu-ro is prol.nhly a srnnll .ninorlLy, nn irroducihle n,inoriL. 
prohai.ly, of .UKlonts for who. .acl,i„o insu-uction Is for p.ychol og ical roalon. 



on the ono s id 



oven thou.h for nosL .sLuclonts il renovos Ll,e humiliation ol' fail 



s 



urc 



one Sid. or ,U. fear.d arro,:anc. of .p.od and .ucce.s on the other sido, 

^"^-'---^-'"'1 - or lUo advantages of the seven-wook calendar in 

rst .nstaiiation wa. the ahili.y create a winter and spring inter-ter. 
po'-.od, such, as r:,any institutions have adopted. At .any of these places, I ,,ave 
asked the question . have as.ed of founders of new n,a.a.ines: what will you put 
.n the sevvnth issu..' i-or a,ain it is a problem of the well of inventiveness 
--n. facultv on which one can depend: the first several In te r se s s i on s draw 
racuUv out in ti,e nost extraordinary ways ,,nd prove intensely rewarding. Thus 
,s rewarding for students to discover th.at their feared professor of physics 
.s ,,nvM,, nn i n t . r s. s s i on course on Chinese cooking, or that a chemical engineer 



.'s teac!M-n,. tiiem how to l,u i 1 d harpsichords, or Ll,at a profe 



ere 



essor of h i story i s 
Florida to do oral history a:nong. the residual indigenous residents 
o. the Florida Kevs. Faculty and students discover each other in new ways 
-crease the range of mutually shared interests, l,reak the routines of formal 
-lat.onsn.ps which are particularly striking at WPi hecause of the near tota^ 
lack o. any non -c 1 a s s room residential contact hotween students and faculty („ 
a.-n, on this last point, hud.etary considerations are important: to buy up th 
=ratern,ties nnd turn them into suhcolleges with masters would he far hevond the 
WPr i.,udg<.t even if i, politic on otl,er grounds. And the residence halls 

"""" - -'y^ - -ciaM.e students into the new 

Plan e.ther l,y the use of WPI u ppe rc 1 a s smen to tutor underclassmen or by tne use 
ot , acuity as residents to try to create an intellectual subculture among the 
hard-workln, I,ut on the whole un i n t,- H ec tua 1 student body.) 

U was my impression tl,at erosion had overtaken Intersession also Half 
lUa students signed up for the last round, and c,uite a few did not take ,t too 
--ously. .til,, it served a purpose. U draws out freshmen and sopho.ores, 
while providine juniors, seniors, and faculty a special .i .e to get themselves 
organ,.ed concrning projects and competency examinations. The mini-courses of 
Intersession are supplemented i,y upper-class students in the library and lab 
oratories as the.v prepare to organize, or wrap up their project work. 

H.re and elsewhere much depends on definition: from one point of vi. 
one could say that the Intersession is running out of steam; from another, that 
has lound new uses, especially for upper-division students, not originally 
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co.:^oinpl ntod. Vol it iins boon a y.ood id^^i; aiui .is wiiti ina>vizinrs, llu-a' is no 
reason toh.ive a. scvonlh issub.---[To law l.iial iniquira'S lli.aL, c^nce slarlod, sucli 
offorls i'.o (VI iiK.K-!"inil:olv. Uovc lii-y nav.^ v:o:u^ on in part }>ocnuso now fnnctioiis 
have lM.on found for tliorn, and if this is nut re^'ardcKl as .Tosion l^v Plan i(h.'alists 
[All as adapla!)L 1 Liv, I rs < ' s s i r -n :nay still l>r viahlc for sonio time to covw . 

.;«. '"rach-s. Ovr r thr last. .v/.-Miy v.-irs, i^^y co-v/(n-kors and I lwiv<« 



visit^'d anrl in so-o ni-asure studit-l a nu:nb-r of nori' or less expo r imen tal undcr- 
gr:iduato coll''^;^^ v/hich havc^ disp^^nscd with i^radi'S .and put in tiieir \/ ico evalu- 
a- ions. R-^-d and Sarah Lawrence h.ive dor.o this { r 'id i t i on.. 1 1 1 v . The University '-^f 
California at Sar;t.a Cruz has recfutlv reatfirrKul tl.:s policy in i he I'ace of in- 
creasin^i student and f/icultv ohi^'Ctions. hve r^: re e a Statu Col ler--- in Olyn.pi 
Washineton, do^'s nr.t i v- ;;rad.>s. Nei'..<'r does N^-w ColKu'e in Sarasota, iior 
hainpshire. (l.:xh>ed, durinj' the pcU i t i cal -podaune i c ii.ove'rien t s of protest of thr 
late P*'^;'s- i'ridus were ruxhuMted in any i n s t 1 t u t i (^n s , and in n^anv more 'Vuuide 
inflation" ha'= occurr-d as it ha- a! -ly own institution, where the avera-e ^rach- 
is said to he :vf , which aiv^-s alr^- '1 v advanta,;ed li/irvard students an imir^ense 
advantai-e ovr colle;u-s such as W^-lleslev, S-lth, or Chica^zo whicli still tako 
trades seriously.) In /ill Lhese i !is t anc^.' s , 1 have empiuisLzc-d to faculty and ad- 
rain i s t ra ^ i on O.:.- need for ):reat viyihmce on finMr part to .;xp]ain their svstens 



o 



f ovalualins' stuch^-nts to eraduate schools and to ear^pl oyers , a;,d to nak- pl.aiai ^o 
students ttiL' variety of res; • s,;s tliey nr.: l[l:-.v to laect when ihey conie with non- 
tradi\ionnl Lranscrirts Lo a variety of i iv-: r i tu i on s for further study. In oLher 
words, if one ahnndons the t rad i t i 0f>a 1. scorecard of grades, however .:,ean i n^^ ss 
that scorecarrl niay liave f)eco--- , one --(aas to ;a.- o!)Ii^Mted to do much nor e to see 
that '>ne's students arc not prejuflie-d by findin^^ the places or pjrs^.adin^^ the 
placf-s to which students that tfiey .ire nc: { takin^^ undue -i.shs in bisin- their 

acceptance on evaluations and in takinr th- time necessary to asse-s evaluations. 
(For example-, 1 took nr\ rnyself tlio hurden of helpin;- per;3uarle sor:;e of the chq)arL- 
raents in the Faculty of Art ; ..nd Seirnces at Harvard and also the Harvard Medical 
School that it was possible tr. read a \nv ColUo.e, Sarasota, transcript so as to 
dotGrmine whethc^r a ^^tudent ■■/.,s s*-: ho-; or not hy lookin^^ at the courses taken, 
quite apart f ron the va 1 ua t i c •■ . ) Y'.'t so:a- col le^A"^^ which depend on evaluations, 
such as Antioch has t rad • * i r:n a 1 i y done, have a 1 1 ow-d them to become sloppy to th<- 
point of ncaninr^lessness, so tieit one :aav read at i ridiculous extreme that 
"lohnnv is relating: better t- people now," or th/it 'Mane has found her identity,'' 
or si-ilarly possiMy i n tc- r es t i n>-i but. usually ndielpful sta: -ients wi'r.n one is 
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conipt' t i nr. for uln i • 



; '"-~'n; c„n.., „ „„„ 

•'-CI wi L(i Lho cnrnpul'iorv rnuic' r 
requires of WPL .LudonLs. ' n.'^^, o; exnrns ) wliich U;o Plan 

insLi.uLlon itsoir „ . , 

with respecL Lo .radcs Tl, , , , " "'"'"^^ '"ind 

-o.™., , ■„ ;.. '"*' "~ - ■■<-. .o„ u„, 

—sphere o," i . v i d i ou snes s .nd of .o...Uon . '^'^'''^ 

wpr, ..d ... — - 

---^^ --en., dee::: ::::::: 

-Hod ..3.. ...den. .o p,. , ^, - - ^--'-o" ^or U,e so- 

t^.at ,„ cannot attnin the ^ 7"™"' = " '-'^ 

one or anoLh.T eour.e in order Lo do Lh ■ 

crossed him, r .ould s,.e no U-.r. '^'^ ^ ^ - ' M 

I '■irn ! this, Jju t: n o>-^, , < , 

'nto tt.o sci. ;:ces .-u o |,c,„f. . , - t U n,; liun-.an > t , o.s sLude.nLs 

Mestofn.' "'"^ ^ ^ ^ -:^-:or a nd,,. . 

^T-e poor, .rades are a)-.ost .-nr , ' ' ' 1 "ws . If .valuat ions 

'''I. S'ire t.o reiiirr' at WP [ i hr,,- ^ 
Pn a .T.ncf. ,l • ■ '--lliev , lav ,-ot.urn anywav. 

^''^^ anoLl,„r .-rosio,,. 
f^rades rais,. inotiM.r is v..- l,v ; ,r i • 
-c"a certain / ^ ' ' '''^ ' ^ - U ^ 

^>--n of .he day, co.p. .enc v-h -..Jd i ^J''^'-'-'-'-'^ -■-'■-"n (or in .he 

' '"'"^ ''ow Ion. ..udento, 
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.each UK. ohiecUv.. Iva... only Chnt Lhev do in lI,. .n<l. .-.r n,anv purpos.< 

ad.l,-.-.M.: ..n,..s the slow learner., and often slow for^etUT, to take h.s 

Her o-.. ti.v to a.tain proficiencv rather than placin. a pre.iu.n on ^^K^ed. As 
I Have alroadv ^..i-,: such proc Un-o. avoid hu.niliatin, the slow learners, as .W 
in.truction does, o horin. th. .uick one.. U avoid, wastin. faculty t i .e .n 
,ep.atin. -.Ueria. .:,:ch the students can rep.at for tho.selve. as .any ti.os as 
reculred, until v h. ve .as to red i t , s t.p hv s tep . S t i 1 1 , o f c on rse , no one 

.!,onld nnder..ti..,te the a.ount of .acultv ti.,. tah^n in creating the necessary 
pro.ra:ns or ev.n .o shoppin.-, for thos. tha. ar. on the co.nK.rcial .arket. here 

.he WPI Plan in aH its ra.i f i cat i ons-and 1 PI is not an essential leature 
o.- UK. P.a., althon.h .any students and r,.,cultv n the outset so re.ard.d >t, or 
.ven saw it as th. v.rv heart of the Plan alon.. with the seven-w.ek term- 
„ , ,,„.,,.. <n which ti... Plan ahsorhs what 1 have referred to ahove as 

-h..re is -.or. lo it ti.an that. a r. now Ln an era of what rn,,ht 

, ,.n..d :^e ..a:-.itized transcript. Th. i^nckley A.end.ent is a factor here, as 

Uu. fear of li.ti.ation whici> was already present before ti,at A.end.ent. Int.m,- 

; i),,. lit,- rollet^es, imcoiTiraon at V/P 1 , 
dation of f.-.cnllv !:;, students is co::;:r,on . e. tlK' lit. coUc.,.,e., 

.,,„ao... all r,.nuire.,.ats. faculty co.pete with each other for student 
,.lrne and one wav thev do so is to offer :^ore reward (in the Tor. of flattery, 

o^ s...iness of presentation) ior less work. V t this nas not yet 
L.ppen.-d at HP 1 is t.sti.ony to the point :aade at the outset, na.ely that in .y 
i„cl..ont experiments have their hest cl.n.ce tn .ore traditional .ilieux. Never- 

i-no>M to know how Ion;: a .stiuclenL took Co 

thol-ss, ill n:av for some purposes .^l- i'^po.L..^L ,.o 

/ , ■ well -m L^r fact LfiaL tilie sLudent: reacticd it. Ono 

] each a cerLain o!) j c L i ■ c , .is ,';c I i as l.^. i .ic 

.av not n.cessarilv prefer the speed- • tudent who can cr.. to the slow hut stea y 
on:^ who .asters the .aterial, whet.,er or not there is a connection hetwoen speed 
of learnin. ar.d f or . e 1 1 i n. -and 1 would .aintain titat f or ..e 1 1 i n. is al.ost as 
important as L-arnin,, and that it i ^- a .istak,- to helieve that cra..ln. is s.nful 
and ti-.at learning to era., which .en are .ore capahle of in the present cH.ate 

onlv ■'. for. of low cunning. Many situations i.n H fe 
than v/or;(,Mi ^;L-:i'^r.'i 1 i. > ^^.ri , - . ^ 

.enulre era., i ng-others require patienc; it all depet.ds. Phus I would li.e to 
Know how .anv trials a stua.nt took, or how long a stud..nt took, to reach an 
objective, and thi^. .nfor.ation is denied .e hy the type of tr.a.scrfpt nowava.l- 
able i n .any c ompe t enc e -has ed prog,ra.s. 
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7 . I.<; Krcision S<'fious.' 

w;ih tlu. .-xlrKn-din.u-v ci.,.,n.w„l s ilu. Pl.u, pu l .vli:, i n i s L raL i op, and la.cuUy, one 



of ::iy !\-ll(.v,' Parirlisis sii ! ihaL tli,' Plan v/as uni 



so in sprak erir.rav.'d in sLunc, 



;.'U,- was !iko thv ..Wrican Co,, s L i Lu L i > ,r. in L.-inv. suki.ct L„ i n t c rprc I a L i on as ni-w 
circur:.l ,nc,-s d, a'. 1 op, -d . i1, i s is o, co.irs. corroct np u, a po i n l , and so roco,.:- 
nizod i.y all con.c,-rn<..d . And yn l-.-caus.- Ll:... orir.inal aspiralions o^' mo Plan vn-vr 
so P.eroic and a.d vn Lu rou s , ^..rowiii,- a.s Mu-s,. did oui of discussicMis a;-;.. nr. a 
rclaLivvly si:., 1 1 nu.nl,,.,- ol' WP 1 facaUy an.d snslainod und.r I-:,, leadership cW Doan 
Crov.a:'., ..ach co,,c.'ssion l.o rcalitv !,.,s so,:-,, of (|ualilv o' su ,■ r>a,d,. r . 1 have, 

had d,c i,apr..ssi„n fro.- i!,,- v.-ry ouls.-c ll,aL Lhoro ar.- faculty v;ho, as it vamh., 
are wa i li riy, in Lh.- v;ini;s for , I; i s Plan Lopu.ss.-.s olhor ,,(.v,. 1 l ; .^s pass, -eanwhih- 
n;a 1 n!,a : II i n,; as !,...sL t.!,ey can I iio i r oit.-n very e.ood r'snLin,-.. And vdiile lasL 
su,anu:r's pro.--,:a is indicalivo il,.,.. really e x l rao rd : na r v sLrid-.y that can he 
nado in faculty ch- ve 1 n.en L ,.von in a siny.le su,n,n,M-. the Plan is si,nplv too 
de-na,i<iir:„ t,a a, 1 1 ow a d,MMrtner,L chii--,an, ■ xa-;p 1 , to .ocialize neophyte 

-xP'-'c;-;'si<.ns the Plan and to te.:r!, iacuPy ■...■!, at almost none 

I^nrn i yra<luate school and few on the ioh, n.:a,.|v h-v; to mentors rather than 
tradiLion;>; I ec t u r, - r- tea c ho rs . WPl i vrvin- tocrea.i. faculty 
rro;;i its ov/n ::e:"la..- rsh i p and :ro':-. a c, 

' ' ' '■' ■■■ • ■ ■ ' t o a 1 ter t il,' i r 



; id,'r!h!v . r -eri'i ts, the I :it tc 



t ra i nv!d in. e.raduafe- schools w!' icii h-,v- -.-.rie : 



i e \ ■ 



procedures to tie- current n/nd-;.;.; fer Ph . 0. ,,■] ] 

Doctor of Arts pro'ranis I |;av.' looked a , ■.•h:ch. re.Jlv d,-. ;-o! d(, 

and v;hich would r-rpiir,- a va-v e nn s i d ,aa ' ! , • 1 ad-tfme a;:'.n;. ..a.mite facultv to 
l'--;rn hcHV Id i:::pl.'.^ 



I t her 



: 1 ( ' ! 1 L . 



At least at Liie he::in,::,:e oi on,- ,,o-i.-s of -nn, ti,,e., it was the co.nrnon 
;:hou,d,L ..,:-onv sorae of :: , i e ! 1 ow PanoMsts and some WP I sta, 'lasasolves that th- 
"answer" to the dilemmas nosed bv fi.. P] -.n wa . an a'tered sLr:cture of r.-w.rds and 
in.ceaiti ves, so that factilty would p,- paid and promoted on t';. hasms cl th.--r sk ■ 11 
•It: ll.o now tasks de-:anded !,y the Plan: . , M a. m,-,: :a-r , ns , , iii at ceatin, 
IQP's and ,aakin, arransem.a-s :-or off-csmpas ^roioc^s -s,ci, ,s the on,- in Washin;:ton 
or at SL. Vincent's ik.snital or oLie.-.; o,' :..arn,-a. ho,, to aU,..,.mster examination- 

' ^ I - .It. i L. = . . [. ..V !■ ^ 1 V. TT.'-- S , f . ! ,-,r I nr-, ou t" i n y. r.-i:iu,-| ' 

schools lo explain in,: Finn Lo Mie would-Uc mci^.^^,^^^ , WF j ;■ radu ;i L , ■ , o l:c . Yea 
such responso^^ to tli*- i-roi) i rwu-fi L-h^- hi-i- f,--.. ,(-■■> . ^ ^ i , , . . 

.1!- he. St c^nd s-lf-defoaLir,;: v/orsL. For ono Uiurr:, : viny T.kmi.^v, v;h-Lh(>r . x- 
hau^;Led or not, , i r, noL want to captiv.^ of WPl h.-ca-' r :;;..v -aw i..-.-:. ^;o devot.vj 

i5 



lo i L" , nor -iu)ulfl WP 1 want In ir..n" !; L.i i n sucti vli.-ui s t i • .clf-Mhi I \ov i t ^; l(>val 
:aculLy .is lo rviulor Lhr;-. c iw.iv."-; .uvl Lri leave IVIM sMhjrcl. l.n :;icM-a 1 loppe I e •. •■ 
v,'IiLM> ^;\icli lacuUy ;lioiilcl ln' It- 1 -.'o. T'or ,i :u) L i ic f !' in;', it. sct>n)s lo i^u- i nc (.mc i v ■■ 
nMf L(. cM-LMl.'.^ ,1 w-onnun i Ly so saiiUlv tli,il peoplf v; : 1 1 i)r jiiclivd on h/isis of 

Lfit'ir -icf.uii. pf r t'orJuancr as -i-^ainsl i!;rir prot.M;cK'u pr r !" o I'tnanc c ^ or one in wliie 
-iepar cliai r;''<-n will iuM. m-.'k a ^- ra :v i i / - Oa^ir M ' • pa r L :non (. s by ex.-u\t:e r.U i i\; 

l\\c Iriaci". iadividu-il -r;!^. o'^^ caia-v in c m:\ pa r i wil^i Li.ose carried hy oLlier 

de fia?- ^ :T:e!; r. s . 

^^•■d 1 t'.is '•••,(■ evep !! W!' I v;(M-e fmra-ly an under)\radua t.e 

i ' - t-'i ^ ^ 'M- o!.e -..^ ;. < .li-.i.'; :i--:ror::dy li(>lfl, liniLod itself t:(^ 

Master's Scieac-.- l:\ ■ ■ i n i-e i" i , aa(' . - i e rnd y con L racepl; i ve when it caric- to 
aIl.owiiiv\ iho ri'.'.- ; :,ew rii.i). pr(>.a-.' ■. I'el sue!: cori L ra c:(^ [Vl t vc^ advice conu's vmlIi 
a had j^rac- ! rr--i Panel isL<^ v,-;,^ hail ly - i) i-e '■; i i n 1 t n s L i I m i. i on s , as docs contrn- 
Cepcive aicivic".' ■■■.■'len ofi'eri^d ;■;> the hni (.',■(! :Jt.aiLes : .. iJie poor nat.ions of Lhe I'Johe 
or tie.' p.<-»-er pairL'-. Arna i ca itsel;. Ii /i[ip..'U-'> I r. say LliaL v:e -^nirsrlw^ have . 
"-id" i' . and run-; ch>n ' [. vow inLe r:\-re v.m i h as hv t. ryin^' Lo rraike ; t. Loo, True 
v/isd(V'. or not:, ii is aoi likely Lo in^ ac c* • p L * - -anrl our Panel's advice on Lhis 
'^'-iSm^'cL . ofis i s L.s; I I y d I sreaard^•r| , v-Vi L!i<snoh i !. v;as conprinaiL v;iLh reports 

of Cra Co^:irWLLees v;hicii iiad l-'.a. ap[)oinLefl in rec^-nL Vcvirs. 

For one Lhinr., lIk^ "lav/" of "Lhe -lore, Lhe :::va-e," opc^rales aL WP 1 as 
el St.". ■'ri,- • >y ol i. iiose v.'h(-> ,ire enr.ar.ed in research and \^A\o need ;":!-nduaLe 

sLudep s Lo help v;iLfi l!;aL resi'a.rcl' are al-.o anione, Lhe iiiosL ahle sLalv/arL'^ of the* 
Plan. Are Lfiev t^ h.- -old Lira I ri^-y a. re noL .illrnved Lo r.ainLai.n Lheir profe'-' :al 
visi'hilityV Are L::ey noL Lt) h..' er c on r.i aa'Hl Lo u^c t h»M r ,araduat:e ■U:udents as Lrans- 
r:is:-^ion helLs or i r; L e rrp.t.-d i ar i es Lo help sLriden. ts v;i;Ji Lheir {)roj'-cts? We had no 
^-.oo.- ^:v/er'; '-^ Lf.ese rp.iestions even LhoiK'Ji iL appeared that: in most case's the 
pradeaLt- -tud'aUs at WP 1 v/ere :* ' ' rnastv-r's cnnd i da t(^ s fro;-, Ta i.v/an or Kiiv/a i t or 
India vdio v;-.'re in n<> linrry lo r- 'etc- ; ae i r proj^rarns -arid v/er'-- sometimes less tJian 
adequate in tiio role of t ran s:n i s s 1 r^n helL'^ vis-.i-vis /'i'' u i d e r .ur ndua t e s . 

The V e r ;/ w a L 1 1 re o f i h f u r ■ d 1 n p r ^ m_ ■ ■ s s f i n n o v.a Live p r or, rams, i n c I u d i r i 
sucii dramaticnlly darirr;: ones as LliaL aL WP 1 , assumes tliaL In s - ' t u t: 1 on s cnn them- 
selves cnrry Lhem on froin tliei. r own ri"-;ources once- they nre Iriunched. l^ut consider 
a n i n s t i t u L ion wl i i c h 1 ; . i s i" ( -v.- i u a d s to res!; a pe i. t s t r .-i d ' " ^>n a 1 c 1 n ^ s r ooms L o a r » • w 
node r. f tea chin;',, (r- tt) p<.- nni t fac-..ilLy v.dio .have exhaus^ ' ne'\<; elves in service of 
the Plan to rest^ore^ the' i r professional visihili.ty and e ^ H ~c on f i d ce hv 
sab[:)a t I ca Is for full-tiiae resc-a.rch either o:. or off the cnmpiis, or v/hicli can 
compens.-; i. iih.eri in salaries for :'>)ney hast in consulting', i-es, and it will i)e 
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^"-'^ ' "•• '--^ -vvr.l ^M■siLs of our P. I t.h,>. s,,n,o 

'''■"••^<"-^= tlu. PL-iv ^..1 or w.^r. plnunn,; l I,..,,,., vhi;,- n,l,..r.-. 

and t!,is i. r.-u- n,or. <l.,:,,.,,..r.^.: ...i.ul -.s it. v.vr. res i ...u.,! , f.,..lin, lIk.v l,,„t scrv.,! 
..on. than t!,.!,- P. ,c. Corp-, , . ,,uJ .o..ir.,. ovory concession, for .:.:.„:,pl o M,o 
introduction of Lwo Ph.D. nro.rr.s duri::- ,U. conr.se of our Pm- I's work (...el 

j'"^ '-^'n^^^ .s I lor tlu.ir own insistenco tint lUr nnd.r- 

,.r.-Klu,-Uo prorra:. -.i.ould l,,-,v,.. f,,, p,ioriLy nnd U,:,t WP I c.ninot aUord .von Ll.o 
rnild sci,i/.npl,r,,:,i,i o T distraction '.y .rad-iiLo prorrams. 

" i'i.n, Lovalisrs wl,o l.avo takon on LhoP- 

sclvo-s tiu. ;ask oi discov, rin,, and snccorin,; lI,oso first-yoar sLndonLs wis, i.avn 
iH..,.n af-rn-lod ; ro.-. d i s n-, n L p 1 aco s - ( ron Ga.lvoston, or Oakland, California, or td.o 

' L>''-'it"'-- n' t'.- Plan, only ta. arrive an<l discover tl:aL niost 
of tl.eir lellow-suulents co;:,e -'ro- ,,o furtd.er av.v.v Llian PawtnckeL and are aL WP I 



!>ecausc. MfT .nrned -J.e-r. dova, and RPF is n,o; Li.al nn.c' i.e-t.er aav! farther awavj 

-'-^ '-'-^ ^^-'■■"^-^ i-lP —rd t-. facnlty wi,o in tarn are\l,eir 
^' •^t■'^■ "int. tliis is one -ma. d.Tiand nu fac-Ky whose 

^"'■'■■'"^ ^''^^'^ P. '= — onal suid.o-.,..,,,, ...ount'of talk 

about rewu-ds and incentives is an answ:- to sucf, dile;-,r:.as which all of us face. 
The situation is lurliier ay.aravated in.canse those w!,o car... al,ouL the Plan and are 
i :.ict its initiators ore a-; I i:ave said :-;anv of iJus. old-tinier at UPJ, while 
both the President and t:.. Dean of Ina;nUy are relative newco.^ors vd,o in effec 
inherited the Plan and va. -s puMic beneficiaries in .on.s .f ,heir own 

nntional visibiiitv, especiallv th- of ^he dedicated hat o ve r-ex L -nd ed President. 
These loyalists tend to :ee, that .h-ir services are tak^-n for nraU,al, and what 

is i.nvolvocl horp l^. rn^ ■ f ; , > , ; ,i - i 

' snc], ::-:ph. i.';su(. o 1 pronon'on /incl pay, t. 

^^'^ ^ind ^'i inirMcici.. i . L r , i ci . b , ^ i : ■ ; Ui. ;-ifuu 

^. A Pre] ir;i'n.-irv I-Js L i r t- 



than countorrovolMLion. Hul tht^ ],,t;,:.r not . f,. .hI-.I nui. Arlftr.iry .ci:s 

. . ...'i? !■ ' -ir :m Li--iry t.y /ni i nc r on s i n r 1 y 

sell ■o.a.rnin,. lacnllv rati. a- ti.an e: l . whicii are ailhonl reason or purpose- -hat 
'■' ' '-•l'^'"- lacnliy p.aa:-pt:..:.s whici, in /Verican achrWa an- , , 1!-, 

more than slinhlly tin.-d with paranoi :--::,ay lead (o t i 1 t i no the halane- i ■ ,a.-or"' 
of unionizat ior; especiai;y if relative wai-e 
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a new oil. and i.^ntM'gy c t' i s i s should IiiL N'ew Imi t-, Lind with its hc-ivy lu'n.il Ly fnlUnr, 
on (..'due .1 1: i oii.i 1 i ns L i L u L i ons . Int'lntioii «M-t.Kh'y cc^if i ci( iict^ i-^'iu- rn 1 1 y ; it. h.-v; 
diniinish i con f i (h ik: in Lh(.' in,ina,'.',t'nnMU of Lhc (.MuhnvniLTi t, l)y t.h(^ Ttni s f t «(>s , and in 
tfiG faLrno5;;:; ol' Lht.' d i s !. r i hn t. i on of hrii-'l'its >ind puna i L i (.'S ainonv, adni i n i s Lra L i oti , 
facully, and pro fr-s s i on-i 1 '.Lafi'. And i,'VL'ry Lh i ny. ch.'priids, ^.a" course .j on a conLinued 
flov/ of sLudc-nLs and hca-i-v ''.y^ I iiavc- said L-irlior, l\\c ^,>neT'nI Wilo of private 
collei^es for the lone-ruii fuiare seei,;s Lo ni- hleak^ so much so LhaL WPl.'s survival 
and even grov/Lh mi in!-ollmrnLs st-«'iii Lo -ne -is much Lo Lhe crefliL of the Flan as to 
the general revival in. t. he market, for LiT'aduates with a B,S. in ^^ng i neer i ii)-. , 
particularly ii the h i cca 1 au r c>a ti/ dijerc'e is in a spt«cia]ty in dtM^iand at t niony'iit. 

Y I ' t \'.\ ve a all t h e ^ e pi- r i 1 s , s or o f' t I u- i:i on 1 y ha r e 1 y v i s i h 1 a z p r e s e n t , 
v/ould it l.)e just to say uhat V/P L should never havr start^^d on the Plan? T iiope 
these r-.'marks havf.' made it plain that tliis is n(^l my jud;mient. It is precisely 
because the Pl.'Ui starts, v/itii lofty aml.)i Lions tli/it it has achiovi/d is mucli as it 
fias accomplished. 1 frankly cl i.d not think it v/ould Inst as long as th^- tl'.ree 
years of our Peaiel, iva t v/cll hf.'fore tiiat a crisis would occur wliich could not he 
remedLi'd ovi-n \)V conce-ssion or vdiat 1 fia\^(; re r^'d to as sli.eht erosion. In tho 
dawn's early li>d^. t, tiie Plan is still thero, still in iiinjor part inicomprom i sed and 
relentless i.n i.L^ demands on faculty energies and student tnh^nts. Arid it seems 
clear triat for the f^est students, V/Pl \i-\s pT'oviderl a. hotter education tiian they 
v/ould liave r(.*ce'LVed at the comparison col 1 eges ^ arid that t-lie facul: ; themselves 
have learned mere th.ir tftcy v/ould ha\\* t.'ven at erv-irvering schoc/1 s of iii gl ler 
reputation and .'.rfsn^-^r i:atJonal visiin'lity [;imr,]- to th'* i^hm. One could even say 
tha t by demand i n more th ■■! n < ; • e'n(jcl re, i . .jnal^ 1 e co • a L t he ou t s c t on c v/ou 1 d r- 1 i s e^ 
the level to a point v/lien,- one wcjuld ^^nd up on a I'ligina." plate/iu. 

To c T- ^- ate a n } i on o ^" co 1 1 tj g e like Plan If at the U :m vt^ r s i t y o f To xa 
the subcollege f Michi;.'^an St.it-, or the K3 progrn::^ at 1 17% is no great trick, 
even thoug{i i ti.in.k il valuable /icconj) 1 i s hmen t . But to refonr, a whol(,^ inqt;"u- 
tion and an ent-n-e '^et of fields is 'n contrast uri {;r oced en. t ed , nnd in my judgment 
could only lu.ive heiai undertaken v/ith <i cort/iin innocence, and by people v;iV^' a 
d ed 1 c a t L on to tin: i n s 1 1 1; u t : ^ .>i^. r a t r u ■ r than to t h c i r s \~)f.' c \ [ ic d " c i p 1 i n e s s ' i c 1 1 as 
one generally finds only in the residvnal denoiri i na t ; on. 1 1 e'>l leges. As rei -rked at 
one of ou r Pa ne 1 me e t i n g s V/P 1 is t r y i r . g to be the Am! i e r s t of pr i va t e e n g { n e e r l ng 
education without eitlier Amfierst's endowiriont, its faculty, or its student body. 
By making tfie attem[)L_, it tran'-'-nds v/hat Amherst continue''-, to do very v/ell--for 
Amherst sends now an overv/lu,"! ir.i ng :a-oporti. on of its students into medicine and a 
sm.a ll 'r prcpor:i on into 1 a v/ , but vo r few to d <- a 1 v; i t h t i i e i nd ; s i. r l a 1 /1 n d 
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, ^" •"I'l^'-- of erosion Ml.nv,. Ill 

one riuted for its mHfrf^ i- i^^liLuLjon, even 

r ^^^^^^ ^^^^^^ 

-rk. ti.e .o.rc„„f.d„c„ eon,,., f„., „u,sterv„„„ c„n,p,.t.„c<. r.tl.cr U 

Js m;| iJie more Lmpressive. v^hkll 

And it wr>u] ri [j*^ rnrni i ,r • , 
opened Uself to ■ '—-ted if ,he candor with which U has 

opened LLsoir to scrutiny i rom tnc Pan..] wore to hnrn fr. .h 

c^.nnetition with .■•,■ti^„^■ • ' ^"'-^'val in 

•^'i wjLfi .^^LituLions Whose self -iHw, ' r i 

OOL-Sicie observers sKontw-nl , Hl>'^u d . 



1 on . 



hooi. -. ir 



rd<'r to intervfow students who had I>.-nn MIT 
a-.' — .c-s , , ,,w years ear.'i.T, in ordc>- i r, „ , r 
K -° '^''■'^''^ ^onj; discussiops wifli 

them, some sens. : U.oir foeM-n;,. ..out , , 

ror their present ....-or., and U... they thou.-.' ' ^ , ^ 

.nd life tha^ , , .. , . ' ■ ' ■ • ^'"^ worh 



urally, ...ch i :np r e. s i on , s L i c assessment is short-rMn; 



™po„„n. „,„U„ ,,3,„,,,u, o„„ : 

""-w.d, io„.,., „^_„ ^^^^^ ^^^^^^ 



gone on i n sc i c?- 



-^^ .^.lo ,,.ivo l ol lowed other jj.i^is, at 
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sfiudc'iits v.'tio !iav.' duiic i i vfM y v;t' I 1 ,it MIT stU(ici)t.s- v/!u» li.ivt- ([tmc Ic;'; 

v/(»l. 1, t'Lc. Our" P.nu'I C'Xifsv^ )m(1 no sucii np, k 1. uin" i ; I li.id iiivscll i I ( • f v t • I 

S(.!Vt'r.il r-'T'-: ■ V/r 1 r. K li 1 , 1 1 ' , './in: [?■■■ in Llu<i|- fir;! Vr.ii" (^i r< Jdii.i t. c I'.cliool, in om* 
c.i^-.',* .iL !{.}rv.H-<l nnd in tdu^ ot.!i'.-r nl. MIT, onf . wiio-:. iind " 1 rc; t rfl tit" I'l.ni nnd the 
oLlu"- nut, iuuh ninisunlly n i I i c n 1 . i L f , .n.n 1 l:!Vi- ;\\y.n Imd conLncl t ! i rou;.d lou l. 
tlit-LH" Vivjrs ol' o.i>- vi^;iLs v/ i t h sUid^nts v.',:^.": I Imd "irl oi; our I'irsL trip, LliU'; 
tmv i n'.', :\ c}!.inc<- nf l.-.nU to /.I'l n .'Ji--,ns- .I.-i)- (h • vt d ( ij ):,. ' iU v%'iLliin V/IM -- 

a 1. 1. ! e )iirdi it. i oiivi'V's f[iit in nil «;ucti cnsfs it is lini'd Lo si'pnrnlr out t ll.• 
d•.' w I i )p:;K'n t n 1 {)rocf<-;.s tdint v.'onld i.ivi- (.^c.c u in'' -d nnd-T nnv c. i rcur.is L nncn-,'-; , .nid tlic 
"vnlue .fdd.-d" :y WIM in nl I i (s : n !' i n i t,- v ir i--tv. 

I'nriffd, ---o i':;::>nisf i ■> :;inl, \. y i^-in in n rcl ilivtOy i(_\i_ 

t-icm, nid .-Vf!! vdun: ^11 unde riMMdn i t t--; ir'- on tJu' IM nn, tliil I 1. our [^um'I, no 

"inLL'.-r how c indid our liosl'; nor' fuv,-/ [intilMp',- mir" i.iiopsiv^;, could on 1 v ;.ni i n a 
rU'i I I n. rv kn(3V/] --ci-.o o 1' lull r ni;n,' oi V/f f . ''"^ i illusLrnt. e: nlllioudt liic Plnn 

is oPLir'.'ly nn unci- ; rv'n,.;L(' on,t', .uid ; 1 L ! :oi i i : I nnv.- di<;cuss(Ml in fits i::- 'n'O r nnuluiii 
poLor^Lial conflicLs 1 c ; .rndnit'.- r-ro-rni-Vi nr.d tlm undf r^'.mdun. t..^ FM.in., nnd 
n, L Lhf )U I v/t.- lujnrd rc['OrLs iiid r^.-nrl rofM'irls ;y \'n r i ^ c c.-^ir;::: i t f . • < • s on. v-f'^dunLo 
•.•due 1 1. i on , v/o ':-oL viriunllv o-iriuiiO' -^Lufi-nLS, no: d i -1 ■.■;o ' i nd nnv fX'idcnc'- 

\vf:.-i tsot''v-- r Ll:nt:, •■XC'-{)L :or- i It • r idvniLn^'os f:oinn)rti i offor", ^rndnnLn cdncn- 
i on n k1 h-nn lJ; 'U;dit. du)Ul n i n.n o vn t. i v^- ■ i ■ ■ , n; u nd v r n ; idun I > • <TlucMrdon LM-rii^ 
"Von LlionnJi for iho l(;ni'~run rut:ut-<- 'n /■■■•ric nn nc "i-iidn, r^^d^nn;! o\' rrnfjnnto 
■ ■ducnLion ':.:iy !;<• '.-v'cn ;ncirc.- i r. ; -o r t . . n t. fin: foidu-::^ i! : ho ccddcju' lovol. A;ui 
sLudyin;.i ns I did on cv^-ry L: ' ■ rrv^'-r ^n l^'P I fncul'\'. ,:nd ^'ui!';irn- sc'rloiis 
ffrr>-^.s to r:{'t'l n-'v; fKion or: ••vry Lrip, w.- t. i I 1 f)ft. -ii )'?n:;d ourselves v;i(di tJi(^ 
sn::n- tiosLs v. i t h vdiO[:i v/o Und hf/nn: lrn-:tiluLr- st-ulv/nrLn md F^lnn s l,i 1 v^n r l.s , nnd 
on ill.-V'iirr,: ' inully r-n.'c t: i ri;;s ■^.ili:'n'rl \\r..\-; -n n ; y tdicj-'' v/'.-r'' vdioni v;-- li/id noViM" nv..ni 
s ' "ni . 

(>or ro s pf.)nd i n/d V , i nn ■-ni.--'/ I -■U'iL hnV" S"'-r:v-r} fd ■iv WFM lir.^sls, I 
knov/ r flid l() f'-Ilow Pn.-! ' 1. ^ flor-i it Ic n tdio VM-y f^nn.scL /ihouf. Linn pfolil(w:ns of" 
fdie PI in, drn.-;inti .: I ri i d or, p- ■ r i r nu' " s v;i;di in-.r'-oivo ^ij\(i^-r ■ v^i^l-'. \t ^ ci • ■ -rpr ^^'^ 
nn.fj i}>f>]'/;nn. such ' n< f^* ' r i - ■ nc ^ ric^nhL :n n f ; ■() [o"f-c )nc''i'/"d v/n'. 'o ■ «• vi-rv 

d i, r r ' Ti L' •!i:nnLir)n ->.' WI' ' djout. wiiic-i, cfuM.. rnr\ t rj thr s i tni. : t i ^n o! nor^^f of ny 
nnri nonr in,n c/dlon^-uon ^^n tdi.' Pnnc', I l-n.^v/ nol'^in' h-!L''Vnr until ••n-'firi' ■., i Ldi 

(U:ur:\'- \li7.7..ir(\ fn-"f vi^^r'. i/.-^. '^n;c" I ^oinnrjt ui- ■,• hnp ■ nd ^n- s f i i :^ loo r; L ro[n- 1 v 
Lo Ln!o- nil Li ml \^ snirl !n tin-; • -o - i rvj ui'i ns t-ntnilivn in (lie ■[:-'■",(■. <'xpi(;r- 
nLr»--v -'.lul t'ro!' H-n : n i '. i vo ; rni.ich r^ior" d n y - ' o ..f ] , i y wn'V' v;ou 1 ^1 imv;' \ <-) Ix.- dono n t: 

WP I , :r,or^' qLnrhn ; . vdio hnd nruhritfrl th d 1 ' '.v;"d up in t h';d r c . ■ r < • " i" , -or(^ fnnjulLy 



• ' ■ t- 1 I 1 :i f I ) L 1 J I r II.. I . > » . • 1 

'''^'"'^ ni.-;ini n:,_., (,, sound 



^^•H. uvM.Id also IKUV u.il . '-.-n. m.I.u.I Plnn) 

■•^'li:" ni St IMI i on" |,V IIK.'IV 1 ■ Ml , ^. 1 

b-^-^ indi,ier.,u ,.o Uu. P,,.,„ ,,nd u . „ , , ■ ■ ' ' ' "'■ 

''^'i--^'-; ' '-iH. I l,,,v. „K.K. oU.,„. ,,,,'1', ''',.|'""^", 

how „K,nv , ,,,, ,„ . . ■ '"^"''^■'"■^ P — n>., nnd 

'"'-tlu.i cU-mcni in rl, , i - ■ I i l unm. 

'o c,o Una .pp..,,,. , ■ — 'H^h: has 

— 

no. in. in.., 



•• oi til,, vain, 



I'riui I i K[n. 
-icqu i red by iiavin^ a t t-ondod 



colLe^.: ■.- - " " P'-'-'e ^ .oral arts 



planned ; on.t;( 



' •-'■■■..m:.o.. . ,,no ..-.ind,..nL who 

' t^^'t-^'iit; law, a Li,. Id ■■, 



'"■''"^'^■^ ^ Mu.se stnd.nts had had a lone) 



liaw n,-L U-n , ' ' " ^ ' ' " ^ ru.sh to law 

:t-.(i to ov/ercrowd ; iv.; . '.(.■c-in-.,. •■ . . 

veil - I . i ■ - ' ' ''-^i>^iies ; rn , tecnnic, s 1.. i i j s as 

••.til as i t.!;a 1 and Lorans ' 

p. •ri...p.ce at wP[ ■ Lhey ),,.d arri-eo r , , 

-inded students was a-..- , ' ^ --'-rea c t i t i ca i ,nas-s" oL 1 

- '-^^>p^ - ..-nn-ato,.nit..: .p..:: h'^ -^^'^ — — — 

Plan was a. oes- a,..-.. ■ ' - " o l" WP , s t , uK n t .h.., 

o^.'^ a ...akewep.ht tn their decision to co-., ,,r in 
-de no decis.on fo co.e hu. wonP: have h.d . , . ' 



Anrl nils hi lurcated sfadent ho,'v 1 , - , 

whP.h .as a'.„„, .,„. , - '^-"-^ -cult.y load 

■ ^'^ unions or tP.. ori. ■,■-,-■) 

measLu-ed test r , ^'ip..'n,..l ,,anners: whether 

. , . ' '^^^P'--'^.^''-^ni-.^M-.c assessment, , .jpj , , „ , , 

body ,.s tod.v n:ore h e t e r o ...te neou s ..an i, . . . ' 

— , .anyeo.p,a.aa:s,t ..'^r .-.-'--.Plan, Ind eea , a . . h. ve 



...... .,,..„ .„.'.'" "7"' ■■'^■'-'"S^'--P:«n.,n.,... ^ 
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aiminish 111. l.'.-.ul 1 i-om ilu; l.itirf j'f-Mip, wlu' .u.. icMul.Tr.l i ii.'U'cni pi .t i I v I'v 
Iho IM.ia .-iiui i.,.i-h,ip.-. nv 111.-: irlK'W, 'llrii iii.Mc at I i(Mil;Uf, lU'W I'l.iii MiuU-iUS 
U- is liu.-o lall.-;- stiul.nt:- wh. ' . m i ■. ...»'m . m,:,|h- I ^Mlr v , - i na l i >.n s , aboul t lu' 
a!>.sriu;.- '\ >U--h;v , i:.- .irl ic i-iu i -. in lh>- t ra.l i t i ona I slniclarL.s wliic-li liavf mi.'; 
laitu'd thoni a:ui u-iii.-li a r i y, i iia 1 1 y Ird li,.-: i.> ciu'..:..- v.iiai src'iuoi I lif .sa l\' oun-sc 
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I Introductory Comments and Overa 11 Impressions 

It was clear at the last meeting of the Advisory Panel that there is 
a good deal of consensus among Panel members concerning the overall progress 
In implementing the WPI Plan, and in overcoming the many difficulties met 
so far. There was also general agreement on some of the major problems 
to be solved. I shall consequently be brief in giving my interpretation 
of the part on which I think we agree, and then expand some points for 
which I have special concerns. 

I strongly share the feeling, brought out by George Pake* in his 
summary at the meeting of April 26, that the success of the Plan so far is 
much greater than any of us would have predicted following our first meeting 
three years ago. There is a spirit, pride, and justified self-confidence 
among the graduates and other students we me«: that signals success in 
achieving the most important objective of the program. This seems con- 
firmed by the results of the surveys reported to us by Karen Cohen and by 
the random, although admittedly limited samplings taken by Panel members 
in various ways. The articles in Newspeak . refreshingly concem^-d with 
educational matters in contrast to the pages of other student newspapers 
I know^ also provide a measure of the students' concern with learning. 

♦Several references in this report are made to the repor'ts'of George' Pake 
and Dave Riesman. Reports of the other Panel members were not available 
to the writer at the time this report was prepared 
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Of the problems to be solved, the most important overriding issue 
seems to me the question of resources to carry the full plan with the 
same enthusiasm through the next few cycles of students. Of the specific 
features of the Plan needing attention, the matter of Competency Examinations 
is most urgent. The matter of Projects, which is working much better on the 
whole than any of us predicted, and which I now see as almost the key to 
the success of the Plan, must not be ignored because it is working reason- 
ably well. This feature must continue to be strengthened and used to inte- 
grate and strengthen other Plan features. I will comment on these points 
in more detail later in the report* 

Before coming to the comments on specific features of the V/PI Plan, 
(in Part IV) I will give some comments on educational innovation in general 
(Part II) and on recent trends in engineering education (Part III). Since 
this is not the place to give a reasoned, well-documented treatise on these 
two complicated subjects, they will have to be interpreted as personal views, 
primarily useful to make clear the biases from which I start, llie final 
section (Part V? will give some specific recommendations for WPI, NSF and 
any succeeding Advisory Panel. 
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II So ma Comments on Educational Innovation 
^' 

Thm •etrch for the ideal educational experience, like Plato's* search 
for the truth, is in some ways easy and in some ways hard. It is easy in 
that one cannot miss the goal completely, and hard in that one cannot attain 
it perfectly. (Of course In both cases it is possible to miss completely, 
but like Plato*, we are thinking of reasonable attempts.) The point is that 
there is a wide range of workable educational patterns, and it is difficult 
if not impossible to determine the optimum for an individual, and much more 
difficult to do so for a group. I continue to be amazed that the graduate 
program of my Department accepts students from literally hundreds of schools 
in dozens of countries representing a wide range of educational philosophies. 
Nevertheless, after some period of adjustment, representatives from nearly 
all systems are able to perform competitively. 

The goal of education as I see it is to stimulate the students* interest 
in their subjects, to strengthen their abilities to reason, to make them aware 
of the interrelationships among a variety of subjects - technical, scientific, 
humanistic and societal - and to provide the students with some fundamentals 
from which to scart. In a profession such as engineering, it is necessary 
also to develop some skills such as the abilities to use formal mathematical 
models, the computer, and precise electronic and mechanical in-.truments . Most 
important for rapidly changing fields is the goal of developing a habit of 
continuing study since the half-life of present engineering information is 
estimated as about five years. 

If we accept the above goals and the inference from the first paragraph 
that the attempt to optimize should be brought to the individual level, we 
understandably find the focus in most innovative programs on the individual, 
with^the ideal of a program tailored to individual needs, and a tremendous 

*At least I thought it was~ Pla"t:o", "hiTt In clieclcing "f ffr'trre ~e:^act-ref cr cnce- 
have not been able to find ic. Perhaps it's from another source but the 
point still seems worth making. 
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amount of individual attention along the way. This can absorb any amount 
of time if carried to the extreme, and even then one cannot be sure it is 
really the optimuni for any student. Thus to make such programs workable 
with finite resources, the "best" solution is usually to develop small 
Interactive groups of students, as is done to some extent naturally at any 
university with living groups or other institutions in which students with 
common interests get together. Some schools (I believe one experiment was 
at the Pennsylvania State University) have tried to formalize si'ch group 
interaction by having a graduate student as group leader of ten seniors, each 
of whom was group tutor and advisor of ten juniors, and so on. Groups of 
five or so seen better. At U?l a good deal of group interaction at about 
this level is occurring through the search for project topics, and in the 
carrying out of group projects. The point is that such use of this kind of 
educational resource is not only essential if innovation is to be effected 
with limited resources, it may also be one of the best forms of educational 
experience for the students of concern to us. In looking at the faculty- 
student ratio at WPI, there does not appear to be the ratio commonly thought 
to be necessary for individually-stressed education, but if the resource of 
the individual student (self learning) and of groups of students (groun 
learning and advising) can be utilized, it can be possible. Success in this 
respect will be one of the most important results of the Plan. 

If optimization of an innovative experience is difficult, measurement 
of the degree of success is even more so. Ideally we would like to follow 
the graduates of a program, to find where they work and what they have 
accomplished, their attitudes towards themselves, their employers and to 
society, and to relate these data to the basic education they received. The 
first problem arises from the time delay between the measurement and the 
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program, so that corrective action on the basis of 3uch results is too 
late. But there are always other influences (often including excellent 
on-the-job educational additives after the experience to be evaluated) that 
make it difficult to separate variables. For this reason more immediate 
measures must be sought. In this respect the program of evaluation at WPI 
seems one of the best I know of. The formal study by the evaluation team, 
with the fortunate development of control schools, sensitivity to informal 
samplings of student concerns, and a careful following of the plans and 
opportunities of current graduates give essential if not complete infonnation. 

The intensity of this evaluative effort must of course be considered a 
part of the experiment, since the measurement always has an effect upon the 
experiment (Heisenberg ' s Principle in physics or the Hawthorne effect in 
social experiments) but this is not always bad. There is always a proper 
worry concerning any sociological experiment if any percievec! positive 
results are simply due to this Hawthorne effect. But it is one of the 
mechanisms by which one can get positive attitudes started. Then there can 
follow additional positive feedback effects, 'rhe excitement of the experi- 
ment in this case attracts good students, who will help attract other good 
students if they a re_^agran;^a_n^ U- ^^^^ 

last proviso that must be watched, together with the danger of overshoot if 
the positive feedback £;oes to far; and of course there is the tendency to 
faddishne:5s that seems to affect the educational community and which may 
cause it to leave a succi^ssful experiment for a new and presumably more 
exciting one. The point is that the Hawthorne effect is a part of the 
experiment, and can be utilized positively, but corrective action must be 
taken promptly to avoid excesses in attitudes by students or educators to 
make certain that the program remains a sound one. Thus the final point of 
this section is that if a program is truly innovative and hence a true 
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educational experiment, continuing corrective action is necessary as the 
results of any experiment are evaluated* The difficulty is that this 
argument will be used by opponents of an innovative plan to steer it always 
back to the old and traditional course. It will require much wisdom to 
avoid the extremes of "no change in the original concept is possible" on 
the one hand and "let's get back to normal on the other." 
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m Some Comments on Trends tn Engineering Educa clon 

It Is common to chink of the period prior to World War II as one of 
"handbook engineering" for engineering colleges, the period for two decades 
following as one of "scientific engineering", and the last decade as one of 
"societal engineering." Each of these terns are vast over-simp llficat ions , 
although they do represent certain concerns of the respective periods. I 
had a very conventional undergraduate engineering program In the '30s, and 
although I have been critical of It on many occasions, reflection about It 
reminds me that most of the Instructors were concerned with our understanding 
the principles underlying various devices and syf>tems, although they also 
spent time on what they understood to be current engineering practice with 
respect to these devices and systems. Tills part of the approach Is not all 
that different today, although In my Department the examples are transistors 
rather than vacuum tubes and A/D convertors rather than motors (although. 
Ironically back to to motors again!) With respect to societal concerns, 
engineering has always been fairly responsive to the priorities set by 
society at any given period, whether It happens to be defense, space explora- 
tion, environmental Improvement, energy utilization or low-cost manufacture. 
(A cynic may say tKat this is because money is appropriated through the 
political process of setting these priorities.) 

The true revolution following World War II was in the move to graduate 
education. The number of U.S. engineering doctorates* increased from 100 
in 1940 to 1200 in 1962. Fortunately there rcmainrd a strong inaustrial 
as well as academic demand for such doctorates, and I think this helped to 
Inject a sense of reality into the doctoral programs. Also fortunately, 
the^Masjiers pjo^gram^s did not become "failed Ph.D." programs as has happened 

*Data from J. M. Pettit and J. Gere, "Evolution of Graduate Education in 
Engineering" J. Engin Ed. V5A , p57 (1963). 
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in soine fields » but retain high validity and are exactly the right level 
for a large number of the employers of engineering graduates. 

The "revolution*'Df the last decade has been a much more difficult one 
and at this writing is unclear as to outcome. There has been much work and 
even more talk directed towara the setting up of interdisciplinary programs 
among engineering departments, and between the schools of engineering and 
other campus departments and schools (law, political science, environmental 
design, public health, etc). These are directed toward the presently 
perceivea societal concerns. Such interdisciplinary programs are extremely 
time consuming and difficult if they are to be more than an undigested mix 
of disparate elements (as David Riesman points out so clearly in his sumr.iary). 
Thus there are some important successes but many participants are discouraged 
by the failures or at least unclear results of the efforts. Projects seera 
to provide the best mechanisms for working between fields. Thus the Inter- 
active Qualifying Projects of the WPI Plan can be an important element of 
this national effort- 
One general trend of the last decade is the nationwide trend to more 
"flexible" curricula, with many if not all of the choices left to the 
students. This movement was partly because of student pressure, but mostly 
because the growth of knowledge made clear that no large part of this could 
be required in a given curriculum — hence the feeling that the particular 
part chosen for stress is not important so long as it serves the general 
educational goals. This trend was overdue but it too may have gone too 
far. At least there are some problems. For one thing, the results are 
not as different as many people hoped. .Most schools that I know which have 
such curricula publish lists of courses for students interested in a certain 
subject - computers for example. The majority of students seem to follow such 
lists as they always did, or at least uce their options to avoid one or two 
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especially disliked subjects or Instructors. Quite a few use all of their 
options In the field of their specialty (the computer major taking all the 
computer courses he can find) tlius becoming more narrow rather than broader 
as Che designers of such plans generally Intend. Some do use their choices 
Co make a broad program unique to their Interests, but here prerequisites 
often limit the depth to which they can go In subjects outside their 
specialty. Good advising can help with the las t-mcn tloned problem, and can 
help others depart constructively from the recommended lists. Truly effective 
advising programs. Including; participation by advanced students. Is 
essential to make effective use of the potential in these curricula. And 
Chere do remain problems of lack of understanding of these programs by some 
employers and accrediting examiners, although the majority have shown sympathy, 
understanding and even enthusiasm for such programs. 
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IV Comments on Selec ted AspGcts of t he WPI Plan 

The Plan is the totality of many separate elements, clearly described 
by William Grogan in his report to the National Science Foundation of March 
6j 1975. As David Riesman points out in his comments, no one feature of 
the Plan can be said to be unique. On the other hand it is probably not 
necessary to have every present feature to attain the goals of the Plan. 
(See my comments in Part II concerning the lack of uniqueness of any 
innovative program.) I will comment only on selected features of the Plan 
as explained earlier. 

A* The Projects . Not Just one but two projects arc required. The 
major qualifying project may be thougli: to be equivalent to the senior 
thesis used in some schools. In addition an Interactive Qualifying Project 
is strongly recorcuender.. . dLivough a second purely technical project can bo 
approved by the advisor. Projectr, are very good educational devices, but 
ingenuity and hard work are required to generate ideas for projects and to 
supervise them. At the end of our first few Panel meetings it seemed clear 
that only a few of the faculty members understood the magnitude of this 
commitment, and many Panel members doubted that the commitment could be met 
At our last Panel meeting we reviewed projects from this last year, and. 
although there were ob -ious variabilities in the levels of various projects 
it was gratifying to find that the logistics of organizing the required 
number of projects have been met, and that many are of very high quality. 
The interactive projects resulting from the Washington Center represent 
especially good educational experiences. The projects arising from the 
cooperation with St. Vincent's Hospital also seemed to us of high quality. 
There were oth?r good ones generated by individual faculty members. There 
were weak ones also, which was troublesome, but in view of the accomplish- 
ments in this short period and obvious steps which can be taken to improve 
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quality » the overall assessment is a very optimistic one. Moreover » the 
projects were among the things first described to us by the graduating 
seniors and in several cases were the basis for Job offers. Project lore 
was everywhere on campus > from advertisements on bulletin boards, to 
recruiting efforts by Juniors and seniors for freshmen to Join with their 
projects, to transient antennas competing for space with frisbees on the 
lawn. Clearly these made up a key part of the intellectual excitement of 
the campus, and acted as nuclei for the small educational groups referred 
to earlier. 

It would be easy to let down and consider this problem solved, but 
it will require hard work every year. Moreover its success offers an 
opportunity for supporting other parts of the program, and there must be 
some improvement in minimum acceptable levels. The first step we saw for 
quality control is that of having the students present reports on their 
projects to audiences of faculty, students, and members of the industrial 
community. (Tliis presentation may be part of the Competency Examination 
to be discussed next.) Such a presentation could easily become pro forma, 
as the Defense of Thesis is in many colleges, so care musC be taken Jn 
designing the format and incentives for listeners and for project partici- 
pants to prevent such degeneration. 

B. Competency Examination . This feature of the Plan has caused most 
discussion during the past year. There have been additional Faculty ueetirgs 
on this matter since the time of the Panel's visit, apparently with comildcrable 
progress, but the feature remains a very difficult one. Tha ideal of an ex.^mi- 
nation to measure competency rather than mastery of a collection of facts 
and algorithms, and thus to underscore the self-learning features of the 
Plan, is a fine one. Many Plan adherents understandably see this as the 
ke;^;. feature of the Plan. But from the beginning there have been many who 
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see it more as a comprehensive examination. Moreover a true competency 
examination is very hard to design with high validity and uniformity from 
student to student and from department to department. It must have such 
validity and uniformity if it is to be used as a final screen very late 
in the student*s academic career. 

It may be that this problem, like so many others we have worried 
about, will be solved, but I see the problem as a very fundamental one. 
(I am appending my comments of a year ago concerning the difficulties in 
various forms of examination, which I still feel pertinent.) It has seemed 
to many of us that some modifications of this procedure do not constitute 
abandonment of the Plan, but rather the needed corrections in the spirit 
discussed in Part II of this report. For one thing, it seems desirable for 
an examining or review committee to judge al 1 aspects of the student's 
accomplishment at WPI — particularly the project — rather than just the 
few-day examination in deciding upon readiness for graduation. Then, by 
building questions around the two major projects rather than a short one 
thought up for the examination, there will be an opportunity to judge 
performance on something in which the student has invested a good deal of 
time and should have thought about deeply. This effort will also accomplish 
some of quality control for projects recommended earlier. 

C. Intersession . Our Panel visited shortly after the first very 
successful Intersession. This seemed to many of us one of the most imagina- 
tive features of the Plan, with faculty members teaching hobbies or exploratory 
subjects, and the students finding faculty members as persons rather than as 
mere specialists. But by the time we got to discussing this element it 
appeared to be decreasing in popularity, so we concluded that it might have 
been important in helping to establish the apirit necessary to begin the 
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plan, hut not essential In the long run. I suggested once that it might 
be an Important experience for each generation of students, so that it 
could be repeated every three years or so, but not everv- year. Now, 
however, it seems to have settled down into a reasonable pattern, with 
about half the students and faculty participating, and cany more students 
on campus because of the opportunity to work on projects. This is a very 
commendable success, particularly in view of the decay in Intersessions 
in many other schools that tried them. I agree with Gecrge Pake's recommen- 
dation that a following Panel might look at this more carefully, trying to 
find the elements that can be passed on to other schools, and in helping to 
insure its continuing success as an element of the V.TI t:perience. 

D. Ihe_Jeven_-_W_e_eJkjrcj_m This has been a feature . i-scussed on many 
of our visits , and I'm sure one which will be analyzed by many of the 
panelists. I will consequently be brief to avoid unnec; lary repetition. 
The goal of studying a few subjects in concentrated fa=.;-n for short periods 
has been tried in a number of experiments (in one extrc-: at Colorado College 
concentrating on a single course for a three week intciv, l)*and undoubtedly 
works well for some subjects. Languages are among the .. ills often cited as 
suitable for complete concentration for limi-red p»ric-J-. Other subjects 
seem to take more reflectioti. and thus correspondingly 1 iger feedback 
periods. Of course one can put short periods together n.ike longer units 
where necessary. The attractive feature of relatively : ort blocks is the 
potential flexibility in using them either for concent: Ion or for parts 
of a longer series, and for breaks in which students r.;, cake full time to 
work on projects. But to have all this potential f lex: ..lity available, 
the school will have to schedule a majority of offerir.^- lor each of the 
tenns so_ that the _st_ud_ent Will not lose continuity by : !ng breaks in any 

' ixwell F. Taylor Jr. and James B. Levison, The Colo r College Plan - 
A Report of ^he Inte rnal Evaluatio n Program , for th e' 1 970-74"] 

Colorado Springs, Colorado May 19 74. "~ ' ' 
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arbitrary term. The number of such offerings then goes up rapidly as 
the number of intervals increases (I think something like the factorial 
of the number). Moreover there is a certain tare in the s tart-and-stop 
functions of the shorter terms, although these can be minimized by planning, 
say by registration for the entire year and then recording only changes 
from a planned program. Thus it seems to cc down to a practical matter 
of weighing the advantages a. id the disadvantages, with much less concern 
than we first saw amons either critics or supporters of the short terms. 

E. Imaginative Use of Vi d eotapes . Videotapes have been used both 
with IPI and conventional courses for the last severe! years, and several 
of us have observed their use in the libraries and laboratories. I have 
tried to watch the library use on each visit, and have the impression that 
use is increasing and that the medium is not becoming boring as has happened 
in some places. The key seems to be the convenience of the facility 
organized by Ken Scotc, with the opportunity for instructors to stop by 
and record short supplements, reviews and lemmas without much fuss, and to 
record laboratory demonstrations with reasonable planning. The tapes are 
used, partly because they are short and partly because they may be stopped, 
repeated for note taking if it seems desirable to the student. I have watched 
mostly the individual use of the tapes. James Gibbons of Stanford, in 
describing his use of videotapes in M.S. programs, stated that groups of 
three to five students working together with tapes, stopping the tape to 
discuss difficult points, and having access to a tutor on some occasions 
(but not constantly) constitutes one of the best of the educational expe- 
riences he has worked with. I had seen some such groups in laboratories 
and tutorial sessions at WPI , but didn't give them enough attention since 
1 had not heard Gibbons' analysis until after our last visit. It is possible 
that more of the TV consoles should be set up for the small group interaction 
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as compared with Individual viewing. In any event present uses of this 
medium CO;istltute some of the best uses of educational technology I have 
seen. 

F. Resources for the Plan . The question of resources for this ambitious 
change was mentioned earlier In the report. It Is clear that some faculty 
members are working much too hard, although the load seems not to be dis- 
tributed evenly (a common phenomenon In any academic environment). It now 
seems possible to make a better estimate of the total commitment than was 
possible when the Plan was just a plan, so the administration, the faculty, 
the faculty survey team, and the next Panel might try to put down some 
estimates concerning the amount of time required for each key eleraeni of 
the Plan (projects, competency examinations, intersesslons , advising, normal 
course work, etc.) to see If the resources at all match the demands. At the 
Biiiae time, the extra resources from students (also mentioned earlier) might 
be examined more carefully to see If some of these Inputs can be nurtured by 
better planning of Institutional or environmental surroundings. 



-15- 



ill 



V Conclusions and Recommendations 

As will be evident from the above discussion, my conclusions concerning 
th« Plan agree almost entirely with those In George lake's excellent summary. 
The most Important ones have to do with the strengthening of projects, the 
reexamination of the Competency Examination, the continuing study of resources, 
and a special but somewhat relaxed look at the Intersesslon program. Other 
Important academic matters have to do with the seven-week terra, full exploita- 
tion of the consortium opportunity In Worcester, and the difficult question 
of the amount of stress to be pl-^ced on the graduate proj',ram, but I seem to 
have nothing to add to the obvious on these points. I have also mentioned 
the Important role of the videotape system, and the su;;gestlon that more 
group viewing stations be planned. 

Our observation of the Ingenuity , resl llency and dedication of admini- 
stration and faculty In meeting the tremendous pressures Co date gives us 
a great deal of confidence in the amount to be achieved by this experiment. 
As others have said, I have not seen a more ambitious undertaking in any 
project for educational innova : ■ . nor one at any level carried out better. 
I think a lot can be learned from it, not by transporting the Plan in its 
entirety, but rather by careful study of the initial conditions, the surprises, 
and the corrective actions that were taken to ease the many pressure points. 
I am glad that some support will continue, including continuing study by a 
new Panel, for it is unrealistic to believe that an effort of this magnitude 
can become completely self-sustaining in three or four years. 

Others on the Panel have noted than in the past three years we have come 
to feel ourselves a part of the Plan. I suppose In that respect we are less 
useful as objective evaluators, but I think it is some measure of the spirit 
of WPI, absolutely essential to carry off something of this magnitude. 
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The short project or group of tough problems is another 
mechanism possible for such an examination, and I believe one 
used at WPI. My experience with this was largely in the GE "Advanced 
Course' which was conducted entirely through such one-week projects. 
Like the oral, it < an extremely useful mechanism for obtaining a 
different kind of information from that found with conventional 
examinations. But ic is extremly hard to find enough good projects 
of the correct scope and level of difficulty. It was common in 
the GE course I mentioned to find that in any one week a few of 
the best students (again judged by later performance) had started 
In the wrong way and hadn't made progress. And occasionally the 
problem was miscast so that it was either trivial or impossible. 
Here also the standards will vary widely from group to group, as 
will be evident, I think, if one group's exams are reviewed by each 
of the other groups. 

Combinations of the above generally have greater validity 
than any one component alone, and such combinations are being 
used at WPI. But this is just where the time will become excessive 
if each exam is individually tailored, and well enough constructed 
to have the validity desired. Thus the Committee's recommendation, 
at least while experience in the validation of the examinations 
is being obtained. If worded as one of the requirements, with a 
Committee to review performance on all requirements in recommending 
graduation, it need not be seen as a major modification of the plan. 
I also recommend consultation with experts on the theory and 
practice of examinations to help in determining the best of the 
several possible forms, and the degree of validation needed, so 
long as it remains even a major component of the Plan. 
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Appendix - Excerpted from report of May 6, 1974 J. R. Whinnery 
to Dean William R. Grogan 

"Competency Examinations. The Committee recommended that the 
competency examination be graded and considered with other achieve- 
ments of the four years in determining graduation from WPI, rather 
than be considered as an absolute gate. I feel very strongly on 
this matter. I first started worrying about it (as explained in 
my previous report) from the point of view of faculty load, but in 
the discussion it became evident that a much more fundamental point 
Is the problem of developing an examination with enough validity 
to be useful as a binary gate for a student who has invested four 
years of work to that point. Although I don't intend to be an 
authority on exaniinations , I believe that it is not possible and 
would like to corrur.cnt on the various forms of examination, 

Vrittcn examinations can be made consistent in their results, 
provided the subject matter to be examined is defined. Even hct^ , 
as the persons in Educational Testing Service will tell you, it 
requires a great deal of effort and sarr.ple testing to validate 
each question or problem of the examination. And in the end there 
is a high degree of correlation between the results and those 
of the few hundred written examinations (expressed through GPA) 
taken by the student in his career. The significance of tlie 
differences are still subject to debate, and must be studied in 
each case showing such a discrepancy. Construction of a range 
of validated examinations for a completely flexible curriculum 
would of course be a tremendous task. 

Oral examinations arc the most interesting and at their best 
give a different kind of information from that of the other types. 
The panel members gave their experiences with many bad Ph. D. 
orals* I have also given orals (often as an option) in undergraduate 
classes and found the same problems • Some of the best students (a 
value judgment validated by later performance in industry) simply 
"freeze" and can't think on their feet. A repeat of the* examination 
increases the tension and often ends with worse results. Orals 
given by a panel are often marred by trick questions, or dominance 
by one member of the panel, or other psychological interplay 
between the panel and student or amonn; the panel merx>ers themselves. 
Standards inevitably vary widely between various groups conducting 
the examinations. A common argument for the oral is that the 
candidate must learn to think on his feet and to present his 
conclusions orally. Granted that this is a highly desirable if 
not essential quality in graduates of any school, the oral exami- 
nation is nn artificial mechanism for demonstrating this as compared 
with a seminar on work done by the student. Moreover, if it is one 
of the absolute essentials for all graduates, attention must be 
given to developing this skill throughout the student's career. 
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Worcester Polytechalc Institute haa uadertakea a coaplete and ays tenia tic 
revision of Its traditional approach to undergraduate science engineering 
education. The resulting educational program, known i»a the WPI Plan, is 
the product of tw« y«era of Intenalve planni-^^ a«vi five ywr^ of impler.en tatlon 
effort Involving ev«ry oieaiWr of the campus cowaumlty. The program now 
Involves 85% of the 2000-aie«ib«r undergraduate student body of whom over 
957. are science or engineering majors. NeTC year (1975-76) 93% of the 
students will puruse their programs in accordance wlch the new WPI Plan 
requirements, snd theresfter all students will bm in the new program. 

The National Science Foundation through ita 1972 CoSIP award of $733,000 
played a major role in enabling WPI aa an Inatltutlon to implement the 
restructured programs. The WPI Plan, end its Implexnentation process are 
already the aubject of conalderable national attention. There Ls every 
prospect Interest will increase as the reports on the firjit three-year 
phase of program evaluation kecoM available later this year. 

This preaentation will deacribe the acope of change at WPI and some of 
the tx>re important featurea of the new program covering those areas 
receiving major NSF support namely, development of (a) the project system, 
(b) the advising system, (c) competency exsrainstions and an overall 
evaluation of the program. 

Background 

Why Worcester Polytechnic Institute undertook the most drastic 
change in its 110-year old history could be the subject of a book 
Itself - there was no crisis, not even administrative pressure. There 
was, however, in the faculty a gnawing dissatisfcation with the de- 
motivating rigidity of the traditional curricula; there was growing 
concern that science and engineering undergraduates were so constrained 
by the dictates of an impersonal lock-step system that their full 
development as thoughtful individuals was not being achieved. To 
those faculty who followed the careers of the graduates there appeared 
to be unreasonable discontinuity between the overall preparation of the 
students and the actual demands placed upon them as voung professionals. 
No one ever questioned the need for a firm foundation in fundamentals, 
but beyond that, a number of paradoxical situations appear: A rigid 
academic program offered little opportunity for the student to assume 
responsibility for defining personal objectives; this responsibility 
became total immediately after graduation. Courses developed long, 
narrow corridors of knowledge; professional practice required 
integration of knowledge. The classroom experience was basically 
passive; professional practice required sel f -ac t iva t ion . In the academic 
setting, the student was usually an isolated learner, most of professional 
iLfe involved personal interactions and shared experiences effectively 
communicated. A concern for the social implications of scientific and 
technological developments were almost non-existent. The presence of a 
certain discontinuity between the role of student and professional 
is natural and unavoidable; the concern at WPI was that the world of 

^c.f. Appendix A (Summary of Presentations, Publications, and major news articles) 



preparation and Che world of practice were excessively disparate. 



The WPI study began in 1968. First a strategic analysis evaluated every 
resource and constraint at the College and included an extensive evaluation 
of future needs for professionals in scientific and engineering careers. 
A Planning Committee of six faculty offered 14 alternative paths for the 
College to follow. After considerable analysis a statement of goals was 
adopted by the faculty and the trustees. 
2 

The goal statement provided the cornerstone for the second development: 
the establishment of the degree requirements. The last step was the 
development of an academic support structure which would prepare students 
to meet the degree requirements. 

In June J.970, the faculty voted to commit the entire college to a new 
approach to engineering and scientific education which promoted the 
concept of an individualized curricula for each engineering student. 
The program placed heavy emphasis on project-based learning and 
accomplishment. For the baccalaureate degree demonstration of competence: 
through qualifying projects and competence examination is required. 
There are no specific course requirements but threti years of successful 
work, is required before the competency examination can be scheduled. 

The Degree Requirements 

The WPI Plan calls for the award of an academic degree upon demonstration 
of competence embodied in the four degree requirements which are: 

1) A qualifying project dealing with a problem in one's major ar-'a 
of study year equivalent) 

2) A qualifying project relating science and technology to societal 
concern and human need (k year equivalent) 

3) A Sufficiency (minor) in an area of the humanities (k year equivalent) 

4) A Computer', .y Exami-^ia t ion in the major field of study (I w^ ek d .ration). 



From Worcester Polytechnic Institi^te Operational Catalog, I9r3-.'6: 

"It is the goal of t^e Worcester Polytechnic Institute to bring into the 
second vtntury of its existence a new, dvnamic version of its "Two Towers" 
trad i tion. 

By means of coordinated programs tailored to the needs of the individual 
students, it is the fundamental purpose of WPI to impart to students an 
understanding of a sector of science and technology nnd a mature under* 
standing of themseIvt:s^ and the needs of th^ pecpic around them. WPI 
students, from the b»-.ginni.ng of their undergraduate education, should 
demonstrate that tbev can learn on their own, that they can trans lac*- 
their Icarr.ing into worthwhile action, and that they arc thoroughly aware 
of the interr^^ lationsbips among basic knowledge, technolgical advances^ and 
human need. A WPI education should develop in students a strong degree 
of s fc 1 f-c onf idence J an awareness of the community bcvond themselves^ 
and an intellectual restlessness that spurs thnm to continued It-ar-^LPg. 

Endorsed by the Faculty December 17, 1969." 
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Projects 



The Major Qualifying Prolect (MQP) 

The Project appnroach to learning was selected as a major vehicle for 
achieving the Plan's goals. To meet this degree requirement, the student 
must complete two projects, to each of which he must devote the equivalent 
of a quarter of a year's effort. One of the projects must deal with the 
students' major area of interest, while the other is intended to relate 
science and technology to societal concerns and human need. The first 
of these Is known as the Major Qualifying Project (MQP), while the second ham 
been designated the •'Interactive'' Qualifying Project, (TQP) . 

Projects are, of course, not new to WPI or to engineering and scientific 
education. The value of carefully supervised indep-^rdent stnd^' Is veM 
established. The challenge to WPI in ippit-nenting the MQP requlre.iicr. 
Is not one, therefore, of conceot of kind, but: rather of scale and 
scope. After this year when transition of the Plan vill be virtually 
complete, WPI will be graduating classes nunberlnw. be:;^-e-. four and 
five hundred sci. dents each of whom wiP have ccTipletc: the two 
qualifying projects. We have been able to test and adept mt?asures 
to minimize faculty load dislocations that ochctirtre night have occurred 
as a steady-state condition approaches in which twenty to twenty-five 
percent of all undergraduate activity is project-centered. Among 
these measures are consolidation of course offerings, chat-jses in^ourse 
format, increased use of technological aids, and active efforts to 
foster the formation of group projects rather than individual project 
efforts. An entirely new registration system was developed and is 
now operational. 

The logistical problems Involved in providing each of approximately 
500 graduating seniors with two qualifying projects and, in addition 
to providing pre-qua 1 i fy i ng project experience for underclassmen 
are indeed formidable. Of course there are many on-car^pus projects, 
especially in the sciences, but WPI has tried to provide students 
with as many opportunities as possible for off-canpus MQP and IQP work. 
A special administrative unit for project operations has been established. 
A central on-campus project center was constructed to aagmtnt dtrpartmental 
facilities and provide a support base tor in terd isc ip 1 i nary projects, 
and a wide variety of off-campus arrangements developed. Three levels 
of off-campus project sites have been developed; 

1) Over 100 project sites'^ with intermittent activity whore studcr.ts 
execute specif i: projects js the mutual need of the company and 

WPI arise; 

2) Nineteen, project sites'^ with sustained activity where one or 
more faculty advisors are working with students continuously on a 
variety of projects, some exLt:aJing over a period of yoars; and, 
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3) Six Project Centers Csonetiries called Internship Cpr.ters) each 

of which has a formally appointed WPI Director and --i on-s i te cour.Lc-r- 
part from the company or institutioa involved. 

At these Project Ct.atersWPl usually maintains a perr::nn.ent of.fico. A 
wide variety of mul t id i.-c ip Unary projects ar'-i coordinated by the 
Director of the Center but with specific projects under dirt-^cL sviper- 
'yision of f.Tculty advisors from the discipline's involved. Five centers 
are within conmutin^ distance; c^ne, in W.i sh in>j ton. , D.C. is n residunriai 
site. Tn cases projf^jt .ictivity i.s a direct cxLt-nsion of th..' 
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academic program, the work performed under faculty direction for 
academic credit while pay is not acceptable. Direct expenses are 
usually paid by the sponsoring institution. 

A fine example of a highly successful Center is that at St. Vincent 
Hospital in Worcester, where over the last two and a half years 67 
students have been involved in 28 different projects working with 
11 WPI faculty advisors and 14 hospital advisors. 

The following table summarizes the many types of mu 1 t id i sc ip 1 inary 
interactions at the St. Vincent Center. 



Participating Hospital Functions 

Cardiac Catheterization 

Card io logy 

Hemato logy 

Clinical Engineering 

Hospital Facilities 

Pa tho logy 

Plastic Surgery 

Rad io logy 

Respiratory Diseases 
General Surgery 
Vascular Research 



Participating WPI Disciplines 

Riomedica 1 Engineering 
Chemica 1 Engineering 
Electrical Engineering 
Computer Science 
Chemi s try 
Life Sciences 
Management Engineering 
Mechanical Engineering 
Ma teria 1 s Sc ienc e 
Phy s ic s 



The interest and cooperation from the industrial community and 
governmental agencies at all levels has been outstanding. The project 
effort at WPI has grown from 63 registrations in the fall of 1972 
to 535 last fall with an expected steady-state registration of about 
720. per term next year. In spite of this increase in activity there 
appears to be no shortage of sound project opportunities and there 
is currently a waiting list of potential industrial sponsors. 

In summary there appear to be four essential ingredients for 
successful and sustained off-campLis project operation: 

1) An interested faculty advisor and cot>pf.-rat ive lias ion personnel. 

2) Carefnlly prepared and documented student proposals acceptable 

to advisor and liasion be fore work is initiated or resources committed 
(much learning takes place here.) 

3) Requirement of periodic written proi^ress reports with at least 
one formal oral preliminary report. 

4) High final report standards both written and oral, with sponsor 
evaluation an important factor in grading. 

The "Interactive" Qjalifying Project (IQ ^) 

Courses in social science have often been required in scic-pce and 
engineering curricula. Whi 1 e v'a lua b 1 e in themse 1 vos , there- wa s no 
experiential component which brought into physical reality for the 
student the social, political, or human^ s t ic dimensions of their 
technological world. Each graduate at WPI is now expected to qualify 
in a field project which is designed to develop a greater awareness 
of the rf^ la t ionship between science and engineering on one hand and 
social concern and human va lues on the o ther . Th i s component o t the 
WPI program is highly experimental, but has proven to be one of the 



most fascinating. 

The Objectives of the IQP can be summarized as follows: (1) to create through 
experiential education an awareness of socially related technological 
interactions; (2) to enable the identification of socio-tec" nological 
systems, subsystems, and their linkages; (3) to cultivate the habit 
of questioning social values and structures; (4) to develop and integrate 
the skills of evaluation and analysis; (5) to provide methods for 
assessing the impact of technology; and (6) to encourage the 
recommendations of policy. 

The Project Center is Washington, for example, is primarily devoted 
to IQP work. The Center accommodates 80 students. Following a 
preparation period on campus, each student resides in Washington 
for seven weeks involved with project field work in governmental 
and private agencies; this precedes a report writing phase back on 
campus. A summary of the sponsoring Washington agencies ana the 
titles of projects undertaken with them is contained in Appendix C. 

The Humanities Sufficiency 

The »»broadening" requirement of a traditional science or engineering 
program usually calls for the student to take some distributed course^ 
work in the humanities. The WPI Plan proceeds on the underlying 
assumption that it is better to have a deeper understanding of the 
humanities in at least one area than to have a surface view of many 
To that end, the WPI student must develop a specific humanities minor 
(sufficiency). He selects five thematically related humanities courses 
and in the sixth ac t ivi ty the s tudent must conduct an independent study 
developing a unifying theme for his selected courses. The thematic 
relationship clause does not constrain the student to courses of one 
type. e.g. history courses. Should he wish to concentrate on a 
particular period in history, he may take, as well as history courses 
dealing with that period, courses in English which deal with the 
literature of that period. Alternatively, the student may prefer to 
develop the equivalent of the course material entirely on his own 
through independent study, in which case he would satisfy the degree 
requirements by successfully passing a Sufficiency Examination. At 
the present time VPI students are developing sufficiences (or minors) 
in History, Philosophy, Languages, Literature, Music and Drama. The 
humanities program has been strengthened considerably through assistance 
of the National Endowment for the Humanities based on a proposal that 
was carefully developed to complement the NSF support for the sciences. 

The Competency Examination 

Four weeks a year, between the seven-week terms, are assigned exclusively 
i-or student competency examinations. The student's competence in his 
major field is tested through complex problems - something akin to what 
he or she would be expected to do as a baccalaureate graduate in the 
chosen major The student is assigned one or more problems and has 
access to reference materials, computer facilities, library, laboratories 
and faculty. At the end of the assigned period each student reports 
back to the assigned examination committee with a written report An 
oral examination follows in which the method of attack, soundness of 
fundamental principles and alternate approaches to the problem are 
discussed. The competency examination is designed to test for an 
understanding of methods, resources, fundamental principles and 
theories, as well as application of current techniques in the field. 
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Despi^.l a greal deal of effort, some of it supported by NSF, much remains 
to be learned about this type of competency measurement and developmental 
work continues in this area. 

The Support Structure 

The Advising System is of critical importance as each student works 
with his or her advisor developing a personalized curriculum. Each 
student must have a firm curricula planned ahead for one year, and 
a tentative one beyond that. Incremental changes may be made at the 
opening of any of the seven-week terms. Each term a student normally 
carries three courses or an equivalent level of project work. Consider- 
able counseling is also needed in the selection of appropriate project 
activities, the humanities staff iciency, and, of course, the timing of the 
competency examination. The organization of the large amount of inform- 
ation needed to support this system has proceeded very well - a completely 
new regi s tra t ion sys tem has been developed t o accommoda te the f ive terms 
per year, the individualized curricula, the new grading system (Distinction, 
Acceptable, No Record) and of course the many hundreds of project 
combinations. An on-line computer-controlled registration system has 
been developed which assists program planning for an entire academic 
year, yet allows opportunities for regular schedule review and revision. 
Current and projected student schedules, transcripts and degree status 
are instantly available on remote CRT terminals at the office of the 
Registrar and Dean of Academic Advising. 

Supportive of all instructional modes is an extensive and continually 
developing capability in various media, including a TV studio with 
taping facilities, closed circuit television for all campus buildings, 
a time-shared remote access computer with over twenty teletype and 
CRT remote terminals located throughout the campus including 2^-hour 
accessibility in the dormitories, a hands-on video tape viewing capability 
with twenty video-recorder viewing stations, an extensive library of 
specially prepared interacti.ve computer programs, and a modern, spacious 
library holding some 120,000 books, periodicals, and non-print materials 
as well as a 250,000 item collection of technical reports and microforms. 

The use of TV tapes? has been highly effective in releasing faculty time 
to accommodate the other demands of the Plan. To date over half of 
the entire faculty have taken advantatje of a highly effective TV taping 
facility to prepare tapes on everything from equipment orientation 
demonstrations to special course topics that often cause difficulties. 
To date over 700 TV tapes have been made by WPI faculty and tapes 
arc integrated supplements to at least 60 on-going courses. The 
central viewing facility registered over 14,500 student vi rowings last 
year, up from 3,100 just tv;o years a^;o. This does not include the use 
of departmental and laboratory viewing sites. A largo program is now 
underway to expand the use of TV tapes in laboratories to 5;ave staff 
time in introdacing students to a wicio variety of techniques and methods 
of equipment operation. 

foundation Suppor t 

A nu-Tibt-r of private foundations have joined the Nation.il Science Foundation 
and the National Kndov;:ncnt for the Kiumanities i.n support of ihc WPI Plan 
implt-Tre i ta t ion program. Among these have been ttie Carnegie Corporation 
ir. f.':pport of course revision, the Sloan Foundation in support of develop- 
ment of the social f;ciences and preparation of faculty to advise soc:ially- 
oriented proiocts, and tfie Mellon Foundation in 5iupport; of the new 
humanitif'S program. The early recogri i t ion of the- innovative qualities 
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of the WPI program by the National Science Foundation has most recently 
been complimented by the award of a Venture Fund Grant to WPI by 
the Ford Foundation. 

Evaluation 

There are currently underway three formal NSF sponsored evaluations of 
the effectiveness of the WPI Plan: 

1. A panel of nationally-known educators and industrialists^ which 
visits the campus twice a year, 

2. A study of faculty and administrative changes both attitudinal and 
organizational caused by the Plan, carried out by Harvard University 
consultants. The factors under consideration in the faculty/administration 
study are: 

A. Professional Satisfaction and Growth 

B. Perceptions of Quality of Student Learning 

C. Perceptions of Rewards, Effort and Equity 

D. Instrinsic Satisfaction 

E. Stress and Overload 

F. Interference Items 

G. Patterns of Interaction 

With the assistance of grant extension from NSF awarded in May 1974, the 
study has been extended to include two comparison colleges. Both 
colleges have much in common with WPI and have been most cooperative 
in providing a base for parallel studies. 

3. The effect of the Plan on students carried out by Dr. Cohen of the 
Education Development Center (EDC) in Cambridge, Massachusetts. This 
investigation also includes a comparison study of engineering students 
at other colleges which have not undergone the change seen at WPI. 

The evaluation of the students has centered around a study of the 
following factors: 

A. Scientific and Engineering Competence 

B. Self-Concepts 

C. Attitudes and Educational Goals 

D. Background and Abilities 

E. Characteristics of Learners 



The Advisory Panel consists of the following; 

Dr. Lee Harr isberger , Dean of Science and Engineering, University of Texas 
of the Permain Basin 

Dr. Bruce Mazlish, Professor of History, Massachusetts Institute of Technology 

Dr. George E. Pake, Vice-President Research, Xerox Corporation 

Dr. Kenneth G. Picha, School of Engineering, University of Massachusetts 

Dr. Eugene D. Reed, Executive Director, Bell Telephone Laboratories 
Ocean Systems Divis ion 

Dr. David Riesman, Department of Sociology, Harvard University 

Dr. John R. Whinnery, Department of Electrical Engineering, 
University of California 
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It is planned to continue the study of the students through their 
early professional lives, thereby completing what promises to be the 
most comprehensive study of the process and effects of change in a 
college of science and engineering available to the academic community 
to date. 

The Advisory Panel has submitted an individual report following each 
visit. We expect a combined report will follow the Panel*s sixth 
and final visit in April, 1975. The final reports on the faculty 
and student evaluations will be available in the file. 

The EDC studies already show that the desired developments of self- 
confidence, of willingness to assume responsibility, and of greatly 
increased social consciousness are indeed taking place in WPI students. 



The qualifying project work, a major component of the WPI Plan and 
the major development supported by the NSF grant is proving to be an 
extremely effective educational concept. The students are responding 
to the requirement with enthusiasm faculty involvement is over 907o 
and despite the mind-boggling logistical problems the program is 
developing on schedule. 

Off-campus project sponsors have also assisted in the evaluation. Of 
approximately 200 project questionnaires studied in January 1975, it 
was encouraging to note that the sponsors felt 63% of the work 
achieved expectations, 26% exceeded expectations, while only 47© were 
in the combined categories of "fair" or "expectations not achieved." 
Only 37o of the participating sponsors said they would prefer not to 
continue in the program while 437o wished to increase their commitment, 
the remainder being satisfied with the present level of activity. From 
the students* returns, it is interesting to note that 467o of the off- 
campus liasion personnel were rated as "outstanding" while 467o of the 
students also said that they would be happy to be associated with 
their sponsor when they graduated. 

Questionnaires received by Dr. Cohen's group from students and 
sponsors indicate that both groups feel a great deal of learning is 
taking place. In rating their own experimental expertise at the start 
and at the end of the projects, the 70 students replied as follows: 

Outstanding Good Fair Poor 

At Start 57o 28% 49% 18% 

At End 31% 63% 6% 0% 

In rating personal learning 527o of the students listed "Outstanding" 
with 37% as "Good". 

In rating their own performance and achievement the students listed 
themselves 19% "Outstanding" and 65% "Good" while sponsor ratings are runn 
26% "Outstanding" and 63% "Good". 

The evaluation of activities of WPI's Plan students when they become 
alumni will, of course, be the ultimate test of the effectiveness of 
the WPI Plan in achieving the educational goals it was designed to 
achieve . 

i23 



8 



APPENDICES 



124 



ERIC 



APPENDIX A 



There follows a partial summary of papers, publications and news 
stories published to date: 

JOURNALS AND NEWSPAPERS 

AIAA Student Journal . Hazzard, George W. "A New Breed of Leader... 
The Engineer." December 1973. 

Business Week > "Engineers Learn By Doing." Reprinted from the 

August 31, 1974 issue of Business Week by special permission (c) 
from McGraw-Hill, Inc. 

Change: The Magazine of Higher Learning . Monroe, Sylvester. "WPI's 
Program for Technological Humanists." Vol. 6, No. 5; June 1974. 
Reprinted with permission from Change . 

The Christian Science Monitor . Gehret, Kenneth G. "Free But 

Accountable; Engineering Students Chart Own Course." Reprinted 
by permission - The Christian Science Monitor @ 1971. 

Engineerivig Education . Hazzard, George W. "The WPI Plan: New 
Directions for Engineering Education." Vol. 61, No. 6, 
February 1971. Reprinted from Engineering Educa tion (c) 19 7 1 
American Society for Engineering Education. 

Los Angeles Times . Trombley, William. "Tech School Students Plan 
Program." September 7, 1972. Reprinted with permission. 
Copyright, 1972, Los Angeles Times . 

Mosaic Magazine . "It's Your Education"; Three Approaches To Giving 
More Responsibility To College Students For Their Own Learning. 
Vol. 4, No. 3 Summer 1973. Reprinted with permission from 
Mosaic Magazine published by the National Science Foundation. 

The New York Times . Hazzard, George W. "Engineering Schools Try To 

Mold A Broader, More Humanistic Graduate." January 8, 1973. 
Reprint. 

The Wall Street Journal . Metz, Tim. "A College Throws Out The 

Curriculum." October 2, 1970. Reprinted with permission. 

Worcester Telegram . Swan, Gary E. "WPI Plan Bears Fruit 4 Years 
After Inception." March 3, 1973. Reprinted with permission. 

Worcester Telegram. "WPI Applicants To Admit Themselves." 
August 13, 1972. Reprinted with permission. 

Worcester Telegram . Foster, Robert A. 'The Plan* At WPI Works. 
Reprinted with permission. July 5, 1974. 

PRESENTATIONS AND PUBLISHED PAPERS 

Chalabi, A. Fattah. "New Interdisciplinary Program in Construction 
Management at WPI." Presented at ASCE Conference on Civil 
Engineering Education, Vol. 1, Part 2, February 1974. Published 
by ASCE, including description of WPI Plan. 
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Chalabi, A. Fattah.. '*PSI Courses in Elementary Mechanics at WPI." 
Accepted for publication in the proceedings for the First 
National Conference on Personalized Instruction in Higher 
Education, Washington, D.C. (New teaching methods under the 
WPI Plan.) 

Grogan, William R. "Implementing Educational Change." Presentation 
at the National Science Foundation CoSIP Director's Meeting, 
March 21, 1974. Washington, D.C. 

Grogan, William R. , Scott, Kenneth E. , Peura, Robert A., Demetry, James S. 
"The WPI Plan: A Comprehensive Historical Report." July 16, 1974. 
International Conference on "Frontiers in Education," London, 
England. (Also presented at the ASEE 1974 Annual Meeting in 
Troy, N.Y.) 

Grogan, William R. , Silva, Armand J. "WPI Plan - From Concept to 

Reality." Paper presented at ASCE Conference on Civil Engineering 
Education, February 28-March 2, 1974. Ohio State University. 

Grogan, William R. , Scott, Kenneth E. , Peura, Robert A., Demetry, James S. 
"The WPI Plan To Achieve Engineering Expectations." College-Industry 
Conference, February 12-14, 1975, New Orleans, Louisiana. 

Hazzard, George W. "The College Student: A Modern Luther?" 

Sermon given at the First Unitarian Church. August 2, 1970. 

Hazzard, George W. "Common Problems of Technical Colleges & Businesses." 
May 5, 1970. Forgoing Industry Educational and Research 
Foundation Talk. 

Hazzard, George W. "Engineering as a Liberal Education." May 1, 1971. 
Convocation dedicating the Center for Science and Engineering 
Union College, Schenedtady, New York. 

Hazzard. George W. "Higher Education's Consumer Response Leads 
Industry or Modern Technical Education: A Challenge to 
Cooporate Management." January 17, 1974. ELFUN Talk (GE) . 

Hazzard, George W. "Technical Education: WPI's Response to the 

Future." October 25, 1971. Talk given to the American Society 
of Mechanical Engineers, Management Executives Conference. 

Hazzard, George W. "The Technical Humanist: A New Professional- 
Liberal Education." February 26, 1974. American Association 
for the Advancement of Science, 140th Meeting, San Francisco, 
California. 

Keil, Thomas. "The WPI Plan." June 21, 1974. American Association 
of Physics Teachers Meetings. Boone, North Carolina. 

Keil, Thomas. "The WPI Plan." February 1, 1973. American Association 
of Physics Teachers Meetings, New York, New York. 

Kesha n, Kris, Lutz, Francis, and Smith, Richard. "WPI's Environmental 
..stems Study Program." Presented at ASCE Conference, 
February 1974.. Ohio State University. 
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Peura, Robert A., et al. "Organization and Function of Hospital 

Biomedical Internship Center/* A paper submitted to the March 1975 
Special Issue on Education and Employment in Biomedical Engineering, 
IEEE Transactions on Biomedical Engineering. 

Scott, Kenneth E., Peura, Robert A., and Demetry, James S. "The 

WPI Plan: A Case Study." (A reproduction with permission from 
the American Society for Engineering Education of Chapter 10 
from the monograph Individualized Instruction in Engineering 
Education prepared by Lawrence P. Grayson and Joseph M. Biedenback 
and copyrighted by the American Society for Engineering Education.) 

Wilbur, L.S, "Lower Power Reactor Utilization," November 1970. 
University of Florida. (Described WPI Plan as part of 
presentation. ) 

Wilbur, L.C. "Utilization of a Lower Power Reactor as a Multi-Purpose 
Facility." February 1972. Texas A & M. (Included WPI Project 
Applications . ) 

Zwiep, Donald N. "Engineers as Inart iculate in their Oral Expression. 
What are we doing about it." June 1973. ASEE Annual Meeting, 
Iowa State University. (This video tape presentation was 
repeated at the 1974 Annual Meeting of ASEE, Academas Program, 
by special request.) 

Zwiep, Donald N. "Projects Administration." June 1972. ASEE 
Annual Meeting, Lubbock, Texas. 

Zwiep, Donald Z. "The WPI Plan - The Operational Phase of a Unique 

Approach to Engineering Education." October 8, 1974. Engineering 
College Placement Officers Fall Conference, Bretton Woods, 
New Hampshire. 

In addition to the list above, WPI has a file of over 250 written 
inquires about the program and representatives from approximately 
30 colleges in the United States, Canada and Europe have visited 
WTI to observe the program in operation. 
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APPENDIX B 

OFF-CAMPUS SITES FOR WPI PROJECT ACTIVITY 



WPI Off-Campus Project Centers 
Digital Equipment Corporation (Maynard) 
Norton Company (International Headquarters, Worcester) 
Small Business Administration (Boston) 
St. Vincent's Hospital (Worcester) 
U.S. Army Laboratories (Natick) 
WPI Project Center, Washington, D.C. 

WPI Off-Campus Project Sites with Sust;.i.ned Long-term Activity 
Central Massachusetts Regional Planning Commission 
Clapp Laboratories 
Crompton Knowles Corporation 
Data General Corporation 
General Electric Company (Fitchburg) 
General Electric Company (Schenectady) 
Massachusetts Juvenile Court System 
Memorial Hospital Worcester 
New England Electric Systems 
New England Sound and Communication, Inc. 
Pratt & Whitney Aircraft Corporation 
Sprague Electric Company 
Worcester Alternative School 
Worcester County Jail 

Worcester Foundation for Experimental Biology 
Worcester Science Center 
Wyman Gordon Company 

Project Sites where WPI Projects took place Academic Year 1974-75 
American Optical (Framingham, Mass.) 

(South bridge , Mass . ) 
American Telephone 6e Telegram 
Army Materials & Mechanics Research Center 
As tra Pharmace t i cal Company 
Aur i -Ni 1 Indus tr ies 
Belmont Street Community Center 
Boy Scouts of America 
Cape Cod Planning Commission 
Caterpillar Tractor Company 
Central Massachusetts Lung Association 

Central Massachusetts Office of Planning & Community Development 

Chandler Street Junior High School 
Chicopee High School 
City University of London (England) 
Connecticut Department of Community Affairs 
Comb us ion Eng ineer ing Corpora L ion 
Corporation of Engineers (Waltham, Mass.) 
Department cf Commerce (Wa.sh ington) 

Department of Health, Education & Welfare (Washington) 

Department of Housing & Urban Development (Washington) 

Department of Trans porat ion (Wash ington) 

Doherty High School 

Drake and Associates 

electric Boiler Corporation 

Environmental Protection Agency 

Foxboro Company 

Friendly House, Inc. 
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Project Sites (Continued) 



Friends Select School 

Great Brook Valley 

Hammond Plastics, Inc. 

Harvey & Tracey Associates 

Heald Machine Company 

Hewlett Packard, Inc. 

Hogan Regional Center 

Honeywell Corporation 

Intercontinental (West Boylston, Mass) 

Jamesbury Corporation 

Lester Conservation Commission 

Liberty Mutual Research 

Lincoln Laboratories (Bedford) 

Loomis School 

Lowell Corporation 

Massachusetts Bicentennial Commission 
Massachusetts Control District Air Pollution 
Massachusetts Department of Community Affairs 
Massachusetts Department Natural Resources 
Marian High School 
Marlboro Youth Center 

Metropolitan Education Council Organization 
Mirlin Corporation 
Multifoam Inc. 

Nashua River Watershed Association 
Natick High School 

National Association of Manufacturers 
National Science Foundation 

New England Congressional Caucus (Washington) 
New England Research Corporation 
New Haven School System 
Nipmuc Regional High School 
^ Norton High School 
Old Sturbridge Village 
Oplex Corporation 
Paxton Center School 
Public Technology Incorporated 
Riley Stoker Corporation 
Rural Neighborhood Association 
Salisbury Pond Task Force 
Sanders Associates (Nashua, N.H.) 

South Eastern Regional Planning & Economic Development Commission 

Shrewsbury Conservation Commission 

Shrewsbury High School 

Society of Plastic Engineers 

State Mutual Life Assurance Company 

St. John's High School 

Talcott M + N Science Center 

Taylor and Fenn Incorporated 

Thermo Electron Corporation 

Thorn McCan, Incorporated 

Town Manager's Office (Sutton, Mass.) 

Town of Holden Recreation 

Town of Holden Planning Board 

Transpora tion Sys tems Center (Cambridge , Mass . ) 
United Engineers and Construction 
Venerini Academy 
'^Office of Planning 6e Community Development (Worcester) 
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Project Sites (Contlnugd) 



Veteran's Administration 

Water Resources Commission of Massachusetts 

West Boylston Junior Senior High School 

West Hartford Connecticut (Town Manager's Office) 

Western Electric Company 

Weyerhauser Paper Corporation 

Worcester Airport 

Worcester Boys Trade School 

Worcester Bus Company 

Worcester City Manager's Office of 

Planning & Comunity Development 
City of Worcester (City Hall) 
Worcester Conservation Coossission 
Worcester Control Corporation 
Worcester County Hotline Organization 
Worcester Departiasnt of Public Works 
Worcester Fire Prevention Bureau 
Worcester Police Department / 
Worcester Telegrao & Gazette 
Wright Steel Corporation 
UniRoyal , Incorporated 
Yankee Atomic & NE Power Research 
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PROJECTS AT THE WASHINGTON CENTER 1974-75 



PROJECT TITLE 

"Analysis of Energy Legislation" 

Bi-Centennial/Civi 1 Defense 

Bi-Centennial/C ivil Defense 

"Coal Conversion and Clean Air 
Act Modification" 

Construction Management 

"Coordination of Legislative 
Analys is" 

"Determination of the Feasibility 
of Wastewaster Reuse'! 

"Development of Techniques for 
Quantifying the Technological 
State of An Industry" 

"Development of Techniques for 
Quantifying the Technological 
State of an Industry" 

Energy and the Coastal Zone 



Energy /Minerals Impacts 



Historical Analysis of U.S. 
Energy Policy 



Impact of Environmental Con- 
straints on an Industry 

Impacts Across Industries 
of Energy Availability 



STUDENT (S ) 

George Hefferon 
Robert Sentaken 
Barry Tarr 

Sid Formal 
Tom May 

Robert Hart 
John Diachenko 

Val Danos 



Kevin Hastings 
H.W. Fairbanks 

Brian Barnoski 



William Mullen 

Ray Cibulskis 
John Gerstenlauer 
Martin Kristy 
James O'Neill 

Ginny Giordano 
Duncan Macintosh 
Charles Moulter 

Morris Weisman 
Robert Jamieson 
Mario Wunderlich 

Wayne Elliott 
Carey Lazerow 

Brian Young 
John Mangiagli 
John Manning 
Chuck Nienberg 

Tom McAloon 
Paul Grogan 
Ray Robey 

Ed Fasulo 
Charles Lauzon 



SPONSOR 

National Association of 
Manufacturers 



District of Columbia 
Civil Defense 

District of Columbia 
Civil Defense 

National Association of 
Manuf ac turers 

Public Technology, Inc. 

National Association of 
Manufacturers 

Public Technology, Inc. 
Department of Commerce 



Department of Commerce 



Council for Environmental 
Qual i ty 

National Association of 
Manuf ac turers 

Institute of Electrical and 
Electronics Engineers, Inc. 



National Association of 
Manufacturers 

Department of Commerce 



Impact of Mandatory Energy 
Conservation, etc. 

"Intermodal Freight Terminals" 



"Legislative Analysis of Impending 
Legislation for the National 
Association of Manufacturers" 
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Perry Griffin 
Mark Israel 

Steve Divoll 
Chris Ford 
John Forster 
Paul Wheeler 

Robert Birnberg 
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Department of Commerce 



Department of Transportation 



National Association of 
Manufacturers 



Washington Projects (Continued) 



PROJECT TITLE 



STUDENT (S ) 



SPONSOR 



"More Federal R&D Money 
for New England? An Attempt 
to Determine the Energy Related 
Project Capabilities of Some 
New England Industries" 

"Municipal Applications of Cable 



Ed Griffin 
Oliver Smith 



TV" Al Bowers 
Barry Siff 
Richard Weaver 



"Municipal Applications of Cable TV' 

Product Defect Identification 
Analysis 

"Research Applied to National 
Needs" 

Road Pricing, etc. 



Safety of Portable Space Heaters 



"Space Vision: A New Concept 
in Education" 

Utilization of Research Applied 
to National Needs 

Water Quality Measurement 



"What is a House?" 



Tom Colp 
James Hohorst 

Tom St owe 
Richard Escolas 
John Moroney 

John Casey 
Ann Madera 
David Re id 

John Griffiths 



Mike Menesale 
Joe Martowski 

David Eves 
Glenn Guglietta 

Tom Vaughn 
Daniel Garfi 

William Booth 
Paul Carubia 

John Aubin 
Stevs Borys 
Noreen Pirog 
Dave Williams 



New England Congressional 
Caucus 



Public Technology, Inc. 



Public Technology, Inc, 



Consumer Protection Safety 
Commiss ion 



National Science Foundation 
Research Applied to 
National Needs 

Federal Highway Works 
Administration - Department 
of Transportation 

Consumer Protection Safety 
Commiss ion 

National Institute of 
Education - HEW 

National Science Foundation 
RANN 

Council for Environmental 
Quality 

National Science Foundation 
PSAB-HUD 
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